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The great value of the “Gisholt” Lathes for duplicate work has been fully demonstrated. 
The Lathes are adapted for rapidly and accurately finishing castings and forgings. 
One customer recently informed us that during the first year his “Gisholt ” 

Lathe was in operation, a certain amount of work was finished 
on the Lathe at a cost of $600.00. The previous year, the 
same amount of work finished on ordinary lathes 
cost him $2,100.00. Hundreds of “Gisholt ” 

Lathes are in use, giving as 
good or better results. 





If we cannot save you money, we cannot hope to sell you a Lathe. 
Our machines are saving money for many others; let us tell you 
what they can do for you! 





The “Gisholt” The tools used 
Lathe has great on the “Gisholt” 
driving power, Lathe are simple 
many speeds very quickly ad- 


and many feeds. | 


It is accurate, § 


rigid, easy to 


operate and cap- | 


able of finishing 
an immense 
amount of ac- 
curate work in 
a short time. 





justed and have 
great range. 


AAA 


Write to our 
Agents, or di- 
rect to us for 
full particulars. 





Gisholt Machine Company 


Eastern Branch, 126 Liberty St., New York ; Walter H. F« . Manager. 
U. Baird Machi en ey ompany, Pittsbu urgh, Pa. s a 
C. W. Burton, Griffiths & Co., 1, 2, 3and 4 Lu dg ate Sq., Le ,E. C., Eng. 
Fenwick Freres, 21 Rue Martel, Paris, France 1SO1 | 1S 
Schuchardt & Schutte; Spandauer- Strasse 59 61, Berlin » C .G any. bf *7 + + 
ria 


Schuchardt & Schutte, Breitgasse 17, Vienn , VI, Au 
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Here’s a Gas Melting Furnace—tThe kind 


that wide-awake people use. These furnaces are designed for melting 
silver, copper, brass, steel and iron and doing it right. These fur- 

naces embody the novel feature of “down draft. Referring to 

the illustration herewith: The burner B enters 
the cylinder O tangentially and with a-slight 
downward inclination, so that the flame is in- 
jected into the air space between the crucible i Sai 
and lining N, and the pressure under which the Cg 
flame is injected secures its rapid spiral rotation 
downward around the crucible. The crucible is sup- 
ported by a cylindrical firebrick support, raised 
slightly above the level of the furnace base, closed 
by the plug P. The crucible support is about 2 in 
less in diameter than the surrounding cylinder, thus 
leaving a clear passage or slot 1 inch wide around 
its outer edge, through which the exhausted flame | 
passes into the bottom chamber, connected with chim- 
ney by the draft flue H. Gas and air connec- 

tions are indicated at Gand A. The advan- 

tages secured by this construction are that the ' 

burner is absolutely free from obstruction by .. 
overflow, carries off fumes with the products .— 

of combustion, and other features which are = 
described in the book. : 


American Gas Furnace Co., 
23 John Street, New York. 


Chas. Cometh, & Co., London. Schuchardt & Gebutte, Berlin and 
Vienna. Hermann Glaenzer & Co., 


SOLID DIE AUTOMATIC A few of the many reasons why... 
Bo.t THREADING MACHINE) = Hyatt Roller Bearings 


are dividend producers: Friction being reduced by using Roller Bearings, it 
is obvious that the strain on the bell will be lessened and that it will Iast 


longer, or that a greater amount of work can be 














done with a smaller belt, in either case reducing 
the cost of belting. The lessening of friction 
saves the wearing of the surface of the shaft. 


A minimum of labrication is reached with the 


Threads every bolt and stud from first to last,’ to “ m 
the required size. Independent action for each | Hyatt Roller Bearing, and the small quantity of 
head. Most — errenqemant Sor any kind of 
Special tapping a reading. ‘ ‘ ‘ 
LARGEST CAPACITY OF ANY MACHINE OF lubricant used is taken up and automatically dis- 


Webster & Perks Tool Company, | “2rted- tus obviating the necessity of frequent 
Address Box — Springfield, Ohio, U.S.A. | oiling. This also serves to keep bearings more 


C. W. Burton, Griffiths & Co., 158 Queen Victoria Street, _ +n 492 
En cleanly The thickness uf the steel used and degree of flexibility of the 


London, 
White, Child & 7 _ Vienna, Austria. 
Robt. Grimshaw, Raecknitz strasse, 9, Dresden, A, 


ny. rollers is .n proportion to the speea and load under which they are operated. 








P Presses (Foot and Power), Those interesied will find valuable information in our Roller Bearing Book. 


And other 


Dies “Tacs, For Sheet Metal Work. 


Sinconnisiainialmeienienenh Hyatt Roller Bearing Company, 


Send for Catalog. 


Ferracute Machine Co., Bridgeton, N. J., 133 Liberty Street, New York City. Harrison, N. a U. S. A. 
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YOU WOULD NOT 


for cutting at angles. 


machine. 


YOU CANNOT AFFORD 


to overlook this point in purchasing a milling 


ordinarily select a planer which had no provision 


THE VAN NORMAN DUPLEX 














New York Office: 


with cutter head which can be set at all angles has as many points of 
superiority over the fixed spindle types as a planer with swivel carriage 
for cutting angles, has over one without this important feature. 


Waltham Watch Tool Co., Springfield, Mass. 


126 Liberty St., Walter H. Foster, Mgr. 
Schuchardt & Schutte, Germany, Austria, Belgium. 
Chas. Churchill & Co., London and Birmingham. 





ELECTRIC 


F ten 


foal 





APPARATUS 
Tthews® 


MOTORS 


To Drive Your Machinery and Tools? 


GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 


Sales offices in all large cities of the United States. 





Write us before contracting. 


AMA ran 


ean 


— | P 
ee ear 


Absolute Control. aia 





Columbus, Ohio. 


—v 





There’s a sense of satisfaction 


in having a strictly high grade modern 
Crane, such as we will furnish you. 


Reig ds- 


Songnclrater 


Automatic Retaining Device. 
Perfect Running. 
Scientifically Constructed. 


Send for Catalog “A.” 


The Case Manufacturing Co. 


“Z2mMAPrAN 











Water 
Tool 
(Grinders 


in five sizes, to 
take wheels 14 in., 
20 in., 24 in., 30 
in. and 36 in. in 
diameter. These 
machines are the 
result of many 
years’ experience 
in making this 
class of tools. 


Write us for 


prices. 


Diamond Machine Co., 
PROVIDENCE, R. I.; CHICAGO, ILL., U.S.A. 


London: Chas. Churchill & Co. Paris: Fenwick Freres. 


Berlin: Garvin Machine Co. 


Copenhagen: V. Lowener. 





Second-Hand Machinery 


LATHES. 


to in. x 4 ft. Reed plain rest. 

13 in. x 5 ft. Prentice turrec. 

13 in. x 6 ft. Barnes plain rest 

13 in. x 6 ft. Blaisdell R. &F.re st 

14 in. x 5 ft. Gould R. & F. rest. 

14 in. x 6 ft. Flather R.& F. rest. 

14 in. x 6 ft. Hendey R. and F. 
and follow rests. 

14 in. x 6 ft. Reed R. and F. rest 
and chuck. 

14 in, x 6 ft. Fitchburg com- 
pound rest. 

14 in. x 6 ft. Wright & Sand 8 in. 
chuck. 

15 in. x 6 ft. Porter R. and F. 
rest and 12 in. chuck. 

15 in, x 6 ft. Pratt & Whitney R. 
and F. rest. 

15 ft. Jones & Lamson « - king. 

16in, x 6 ft. Blaisdeli R. & F. rest 

16 in. x 6 tt. A. M. T & M. Co. 

chucking lathe chasing bar. 
s6in. x 6it. Pond R. and F. rest 

10 in. Windsor chucking. 

18 in. x 8 it. Munzer plain rest. 

19 in. x 10 tt. Lathe and Morse 
plain rest. 

20 in. x 61t. Pond compound rest. 

quin. x 6ft. Ames compound rest 

2) in. x 7 ft. Ames plain rest. 

20 in. x 12 tt. Pond plain and 
compound rests. 

21 in. x 6 tt. Flather turret lathe, 
friction B. G. auto. feed 15 in. 
chuck. 

23 in. x 6 ft. 6 in. Eddy turret 

hucking. 

23 in. x 1044 Paisley plain rest. 


PLANERS. 


12 x 18 x 16 ia. Willetts. 

15 X 15 in, x 3 ft. Planer. 

10X 16in. x zit. Pratt & Whitney 

13 x24 in. x 4 it.with 14 in. centers 

24 x 24 in. x 94 tt. Pond chuck 
and centers. 

30 x 30 in. x 9 ft. New Haven. 

36 x 30 in. x 844 ft. Planer. 


SHAPERS. 





6 in. Hand power for bench, 
Boynton & P. 

6 in. Gould Bros. 

9 in. Wood & Lig nt traverse hd. 

13 in. Bolen & Crane geared. 

13 in. Lowell. 

14 1n. Fitchburg, 28 in. traverse 
head. 

15 in. Hendey. 

15 in. Wood & Light traverse hd. 

16 in. Chase crank shaper 

18 in. Chase crank shaper. 

24 in. Hendey. 


DRILL PRESSES. 


ro in. Bench drill. 

ro in. Acme drill. 

18 in. Upright drill. 

20 in. Prentice Bros. back gears, 
power feed. 


20 in. Barnes power feed, auto. 
stop. 

25 in. Barnes power feed, auto, 

9 ft. Holly radial drill. 

3 Spindle Baker drill. 

2, 3, 4, 6and 7 spindle gang drills 


MILLING MACHINES. 


No. o Garvin universal. 

No. 1 Garvin universal. 

No. 1 Pratt & Whitney, plain. 

No. 2 Garvin power miller. 

No. 3 Kempsmith miller. 

No. 3 Garvin plain, 2 vises. 

No. 4 Garvin rack feed, without 
arm. 

No, 1 Garvin hand miller. 

No. 2 Garvin hand miller. 

No. 2 Garvin auto. sprocket 
miller. 

No. 2 Becker vertical miller. 

Pratt & Whitney circular miller. 

Lincoln miller, Stroud. 

Lincoln miller, Ames. 

No. 1 Lincoln miller, Garvin. 


SCREW MACHINES. 


One 21 in. x 6 ft. Flather turret 
lathe, back gears and auto. 
feed to turret. 

No. 2 Brown & Sharpe No. t 
_wire feed. 

2 Garvin turret lathe, wire 


ai Garvin, plain. 

2 Pratt & Whitney, plain. 

. 2 Windsor, wire feed, chas- 
ing bar and tools. 

. 4 Warner & Swasey, geared 
friction he ad, oil pump and 2 
Fo huck. 

5 Brown & Sharpe chasing 


a 

No. 2 Pratt & Whitney hub ma- 
chine, geared friction head, oil 
pump and 2 jaw chuck. 


PRESSES. 


No. 3A Mossberg roll feed, 
No. 20 Bliss. 
Ne » Jones. 
‘ Ferracute. 
al foot and screw presses. 


MISCELLANEOUS. 


2-h.p. Nash gas engine. 
N ). 2 Garvin auto. tapper. 
34-h. MP Erie gas engine. 
No. o Garvin vertical tapper. 
No.1 Pr att & Whitney 2 spindle 
* filer. 
-w Haven shaft'g straightener 
I ae. rican gas furnace 
Hurlbut Rogers « ut'g-off mach. 
No, 3 Pratt & Whitney cutting- 
off machine. 
30 in. tube cutter, Fox. 
1 Adt wire cutter. 
1 Adt wire straightner. 









Write us your wants. 


THE GARVIN MACHINE CO. 


Spring and Varick Streets, N. Y. 


Philadelphia Store: 5: North Seventh Strect, Philadelphia, Pa. 
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English and American Trade in 
Argentina. 


How England is Losing Her Trade—Useful 
Hints to American Manufacturers. 


The English Government has lately 
been stirred up by the manufacturers and 
exporters here to send out a special com- 
missioner to Argentina to investigate and 
report on the openings which exist there 
for British goods. Trade in that part of 
the world has not been so good as it 
might have been, and so a commissioner 
was sent out to liven it up. Well, I 
think that what is good for the British 
merchant to know about any trade open- 
ings out there is equally good for the 
American exporter to follow, especially 
as the trade between the United States 
and Argentina has been anything but 
good, contrasting 1897 with, say, 1892. 

Steam Engines.—Most of the railway 
companies in Argentina are controlled by 
English companies, and therefore use as 
niuch English rolling stock as possible; 
but still many large orders have been 
placed with United States makers, one 
reason being that English dealers cannot 
give early delivery, and the leading 
American makers have influential and ac- 
tive agents on the spot. 

Agricultural Machinery.—In_ plows, 
reapers, shellers, and sowers the United 
States are now the biggest exporters to 
Argentina, doing something like 90 per 
cent. of the total imports. The British 
makers, as a rule, produce too heavy and 
expensive a machine. They are doubtless 
handicapped to some extent owing to the 
want of equal facilities for employing the 
light wood work which enters so much 
into American machines. 

Electric Plant.—The bulk of the electric 
plant in the Republic, and practically all 
the electric traction machinery, is supplied 
by the United States. Small electric 
motors and fittings, too, are chiefly 
American. The American motor is 
neater, lighter and cheaper. For example, 
a three horse-power American motor, 
with a hook at the top for lifting it about, 
certainly makes a neater and less cumber- 
some machine than an English two horse- 
power one. The English motor is often 
capable of making far above its indicated 
power, or the power which has been con- 
tracted for, but this is not wanted, and 
only adds to the cost. I hear, too, that 


our English makers have given grave dis- 
satisfaction in their careless packing of 
machinery, ¢. g., 


delicate volt meters, 
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which arrive broken, a thing that nev-r, 
or very rarely, happens when sent from 
the United States. The hold which 
American machinery has obtained upon 
the Argentine market is sometimes at- 
tributed to its having been introduced in 
a more energetic manner, but experts 
think that its perfection, as a rule, for 
doing its work, combined with lightness 
and the neatness of the American ma- 
chinery is what has kept it to the front. 
German machinery is finding a market, 
but it is generally a poor and cheap copy 
of the American. While Italian work is 
now finding its way into the Republic, 
the American electric machinery is 
Icoked upon as the most advanced. The 
english do not seem to have kept pace 
with the American improvements and 
new inventions, while the Germans have 
carefully watched and promptly copied 
the Americans. 

Cycles——American cycles dominate the 
trade and one make alone has a yearly 
sale amounting to about 2,000 machines. 
This trade has been gained by being con- 
tent with small profits at first; indeed, I 
don’t think there was any profit at all on 
the early American business in this direc- 
tion. 

Iron.—The new competitor for bar, 
angle, bolt, rod and sheet iron, or soft 
steel is expected to be America; while 
common iron plates and “T” iron have 
been sent from the United States lately 
to Argentina. The same remark applies 
to hoop iron. 

Iron and Steel Rails—A change is 
taking place in the type of tramway rails 
used in Argentina. The 9-inch deep rail, 
such as is commonly used in the United 
States, has been found to suit the pave- 
ment in the Argentine towns best, and 
will undoubtedly be adopted in place of 
the 6-inch deep rail hitherto in use. By 
the way. I may mention that the manage- 
ment of a new electric street-car line tried 
hard some time since to get this 9-inch 
rail made in England, but in vain; makers 
had not made it before and did not want 
to incur the expense of the necessary new 
rolls. Now all the tramways will re- 
quire this rail and they will get it from 
the United States. 

As regards scales, Howe’s American 
platform scales are the best known. Ger- 
many is superseding America in the sup- 
ply of lamp burners, a matter which 
should be looked to, as the trade is worth 
keeping. 

England is, I think, losing ground in 
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Argentina, and that is the opinion of the 
British Commissioner, who says that this 
is the result of failing promptly to comply 
with the information as to changes in 
quality, make or “get-up,” etc., which may 
have been conveyed to the English manu 
facturers. Numerous people told the 
commissioner when in Argentina that they 
asked British manufacturers to do so 
and so, or to make this in such and 
such a way, but they said they could not, 
or it did not suit them, and so the intend 
ing buyers elsewhere. The 
found that 
asked for in America or 


went same 


authority when anything is 


Germany it is 
promptly made, and if not quite what is 
wanted is altered as required. 

American makers must remember that 
a2 good finish and nice appearance are ab 
solutely indispensable—in many cases 
everything—even in the cheaper lines of 
goods, and it is in this direction that the 
largest demand arises. Too great care 
cannot be given on every and any detail 
which may be asked for, no matter how 
unimportant it may seem to the manu 
facturer. The remark 
pecking. 
outside 


same applies to 
Inside packing is generally, and 
packing not unfrequently, in 
cluded in the weight upon which duty is 
charged, so that lightness in packing ma 
terials is a necessity. For instance, orders 
for cartridges have been lost owing to ex 
porters declining to put them in light 
cardboard boxes. As regards false mark- 
ing and privacy of trade marks, the law 
makes both dealer and manufacturer 
jcintly liable, but it leaves the aggrieved 
party to take action against the falsifiers. 
With reference to circulars, catalogs, etc., 
American firms are ahead of England, 
and also follow up such literature by send 
ing boxes of samples free in many cases. 
The metric system should be adopted, as 
its adoption would lead to greater trade 

List of some of the exports from the 
United States to Argentina in 1892 and 
1897 : 

1892. 1897 

Agricultural Implements.$1.381,978 $348,274 


Carriages, Wagons, etc... 4.507 143,972 
Cycles and Parts....... 52,244 
Scientific Instruments. : 154,325 
Builders’ Hardware. 181,334 168,284 
Sewing Machines....... $5,245 83,911 
Typewriting Machines 8,628 


Steam Engines........ 196,13! not given 


Of course the above table refers to 
only a few of the exports from the United 
States to Argentina. I have merely se- 
lected those that 


readers of this journal. It may be ad- 


mainly concern the 
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mitted at once that the table is not satis- 
factory. It is anything but agreeable to 
know that the sale of American farm im- 
plements has fallen to a miserable $348,- 
274 a year; while hardware, which ought 
tu have doubled in value since 1892, has 
actually decreased. The Argentine Re- 
public is one of the natural markets for 
United States exporters, and it will be 
their own fault if they let the trade slip 
away from them permanently. 
F. C. CHAPPELL. 
London, Nov. 26. 





Die Construction. 
BY GEORGE B. PAINTER. 


There are various ways of constructing 
“Double or Combination Piercing and 
Blanking Dies,” but after a long experi- 
ence, not only in the making of dies, but 
also in handling the production from 
them, I have come to the conclusion that 
the method of construction here shown is 
the best. 

Figs. 1, 2 and 3 show a combination 
punch and die for producing a blank like 
Tig. 6. The punch and die consist of 
the following parts: A punch holder A, 
punch plate B, stripper plate and gage C, 
the die D, the blanking punch E£, the 
piercing punches J, and the pilot pins K. 
There is also an automatic stop H, the 
working of which will be described far- 
ther on. The blanking punch E is ma- 
chined to the same section throughout its 
entire length. 

The inner and outer lines of the piece 
tu be blanked may, of course, be any- 
thing from a round washer to the most 
irregular shape. The method of construc- 
tion shown applies to all, up to the point 
where the piece to be punched becomes 
too large, or where the work requires to 
be too accurate to be handled under a 
press with a die of this kind. The com- 
pound die must then be used. 

It is the practice of some die makers, 
in making dies of this description, to 
screw and dowel the die, stripper plate 
and punch plate together and work them 
all out at once. This practice is ob- 
viously wrong, for the reason that the 
die must be tempered, while the punch 
and stripper plates are left soft, and after 
a die is hardened the alignment between 
the punches and die, which should and 
can be made perfect, is gone; and while 
the punches may be made to enter the die 
Ly swaging the punch plate around the 
bottom of the punches, the die is still im- 
perfect, and is more than likely to be 
constantly under repair, and to entail a 
minimum production. 

If the press in which the punch and die 
are to be used requires a round shank, 
as here shown, care must be taken to 
have it square with the body of the punch 
holder. The faces of the punch holder, 
punch plate and stripper plate must be 
perfectly parallel; as to the die itself, the 
planing is not of importance, as its faces 
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must be ground after tempering. The 
bevelled sides should be planed parallel, 
as by this method they are used as a base 
for laying out the die. 

After the planing has been done, the 
punch holder, punch plate and stripper 
plate should be laid aside; there should 
be no more work done on these parts 
until the die itself has been finished, 
hardened and ground. 

When it comes to laying out the die, 
the first thing to do is to make a master 
blank from sheet steel about % inch 
thick. Then take a piece of No. 14 B. & 
S. gage soft brass and bend to -section 
shown in Fig. 4; this is to fit across the 
face of the die and down the beveled 
sides about % inch. This template must 
be of sufficient length to allow an opening 
to be made in it and ritted to the master 
blank, as shown at A. When the master 
blank fits the template remove it, and 
placing the template on the die in the 
proper position, mark off for the blank. 
This part of the die must now be finished ; 
working the master blank through from 
the back of the die. 

Working a blank through the die is ac- 
complished in the following manner. 
After drilling and drifting out the sur- 
plus stock and filing as close to the line 
as is thought to be safe, the blank is 
placed in the back and parallel with the 
face of the die. Upon holding it up to 
the light it will be noticed that the blank 
touches the die only in spots. With a 
lead pencil mark the places where the 
biank touches the die, making the marks 
the same length as the spots; remove the 
biank and file only where these marks 
appear. Continue the process until the 
blank is even with the top of the die. 
You will probably repeat the operation 
several times before you begin to see that 
you are making any headway through 
the die; but after the corners are all 
filed off your pencil marks begin to get 
longer, and almost before you know it 
your blank is at the top of the die, and a 
perfect fit. 

To a great many diemakers the finish 
of the inside of their blanking dies is a 
secondary consideration, which is a mis- 
take. The inside of a blanking die, to 
get a good blank, should be highly fin- 
ished. A scraper is a good tool in the 
right place in finishing work of this kind. 

As to the amount of clearance which a 
blanking die should have, there are 
various opinions. I have found that 1 
degree is ample, providing you get the 
one degree all the way through the die. 
To insure this degree of clearance the 
holes that are drilled to allow the drifting 
cut of the stock should be laid out and 
drilled as close to the lines as possible, 
and 1-32 inch apart; these holes, after 
Grilling, should be reamed from the back 
with a reamer which has a taper of 1-32 
in 1 inch; this will approximate 1 degree 
of clearance in the die. This trick of 
reaming a blanking die saves a large 
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amount of labor in filing, and serves as a 
guide for the clearance. 

Proceeding to the next step, which is 
locating the position of the hole for 
piercing; place the master blank in the 
template and clamp it to the face of the 
die in the proper position, and with a 
transferring drill, using the master blank 
for a jig, mark the position of the small 
holes, drill out with a twist drill and 
ream for clearance. After drilling and 
tapping for dowel pins and screws, the 
die should be tempered and ground. 

The next step is making the blanking 
punch. Take a piece of sheet brass, 
about No. 20 B. & S. gage, and file out 
a blank. Solder with soft solder to one 
end of the piece of steel which you in- 
tend to use for the punch. This piece 
cf steel may now be machined in a shaper 
or milling machine so that its section will 
be the shape of the blank throughout its 
entire length. This plan admits of its 
being easily filed and fitted. 

After fitting the blanking punch to the 
die its entire length, before it can be 
tempered, it will be necessary to locate the 
holes for the pilot pins K, which are in- 
dispensable to the perfect working of a 
die of this description. 

Entering the master blank from the 
back of the die, it is pushed in as far 
towards the face as it will go; owing to 
the shrinkage in hardening it will not go 
to the extreme top face of the die. The 
punch is then entered from the top, and 
again using the master blank for a jig, 
the holes for the pilot pins are located 
with the transferring drill. Care’must be 
taken to keep the same face of the master 
blank upwards in all the operations in 
which it is used, as it is obvious that if 
there is the slightest error in this blank 
a reversal at any stage would mean a 
doubling of that error. 

After the holes for the pilot pins have 
been drilled in the punch it must be teim- 
pered and fitted to the punch plate, which 
should be filed to the same outline as the 
die. This punch must be carefully squared 
with the face of the punch plate and 
forced into its place; from which it should 
never be removed or disturbed, unless it 
breaks and needs to be replaced. The 
back of the punch plates should be 
countersunk to allow the punch to be up- 
set to prevent it from pulling out when 
the stock is stripped from it. 

The operation of transferring the holes 
for thé small piercing punches into the 
punch plate is next in order, and should 
be accomplished in the following man- . 
ner. The blanking punch having been 
fitted to the die its entire length, will 
allow of its being entered into the die 
so that the lower face of the punch plate 
and the face of the die may be brought 
to within, say, % inch of each other. 
Parallels should be introduced between 
the punch plates and die, and, using the 
die for a jig, with a transferring drill spot 
the holes for the small punches. Then 
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take a twist drill two sizes smaller than 
the punches and drill through the punch 
plate; replace the transferring drill and 
ream the holes, still using the die for a 
jig. All transferring drills should be made 
from the same drill rod as that from 
which it is intended to make the small 
punches. After this, spot the dowel pin 
and screw holes for the stripper through 
the die, using it for a jig. After fitting 
the dowel pins, screw the stripper to the 
die and transfer the holes for the small 
punches with the same drill and in the 
same manner as the holes were trans- 
ferred to the punch plate. Never make the 
mistake of transferring the holes to the 
punch plate through the stripper plate. 
The die is used as a jig and the piece 
to which the holes are to be transferred 
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punch plate they must be carefully 
straightened, as they are liable to become 
sprung. 

After the punches have all been as- 


sembled in the punch plate it should be 
found that they are capable of being en- 
tered into the die without the stripper 
plate being in position, not only at the 
extreme point, but it should be possible 
tc bring the face of the punch plate down 
to the face of the die without using much 
force or shearing the sides of the punches ; 
if this can be accomplished the fact is 
proven that there is perfect alignment of 
the punches with the die. 

The automatic stop shown in Figs. 1, 
2 and 3 is an arrangement to allow the 
continuous running of the press, the strip 
assuming the right position at every revo 








forced away from the cutting edge to 
the extent of whatever lateral movement 
has been allowed. When the punch comes 
dewn and enters the die the finger is 
raised the stock. When the 
punch is withdrawn it allows the finger 
to spring back, not in the same place from 
was raised, but, thanks to the 


clear of 


which it 
lateral movement, against the force ex- 
erted by the spring, it falls on top of the 
thin piece of scrap which has been al 
lowed between the blanks, then assuming 
the position shown by the dotted lines in 
Fig. 5, from which it will be seen that the 
strip is free to be moved along for the 
next blank. 

The method of 
in this 
old to 


construction described 


article be, and probably is, 


It has 


may 


some readers. been con 












































Fig. 3 


should be given just distance enough so 
that the point of the drill will clear the 
die, and give the chips a chance to work 
out. I think the reason for this is ob- 
vious. 

In making the smaller punches the head. 
must be swaged before the punches are 
hardened and the hardening must extend 
the entire length. If the punches are left 
soft on the ends so that the heads may 
be swaged after tempering, they will be 
liable to buckle and break and are a 
constant source of trouble. In this method 
of construction it is to be understood 
that drill rod is used for all round 
punches up to and including % inch. 


After the piercing punches are tempered, 
and before they are driven home in the 





Fig. 6 


DIE CONSTRUCTION. 


lution, the operator merely exerting pres- 
sure enough to move the strip of metal 
along through the gage. Fig. 2 shows 
the punch plate with an arm F 
which carries an adjustable’ screw G, ac- 
tuating the finger H, which is hinged 
Icosely in the stripper plate, so as to 
zllow a slight lateral movement when the 
stock is pushed up against it. The finger 
H{ must be adjusted the 
screw G, so that when in the act of punch- 
ing, the pilot pins in the punch have en- 
tered the holes in the blank before the 
finger is clear of the stock. The spring J 
holds the finger down on the face of the 
die and also in the direction of the cutting 
edge. It will be seen that by forcing the 
stock up against the finger the finger is 


by means of 


























v Fig. 4 


demned by some as having too 
separate parts, and therefore not being 
sclid and substantial enough to stand its 
work. I have used this method for a 
number of years for all kinds of blanking, 
frem soft copper .o1 inch thick to sheet 
steel 3-16 inch thick, and have never 
known it to fail because the method of 
construction was wrong. There have been 
failures when the method of construction 


many 


was improperly carried out. 

Forty thousand or fifty thousand blanks 
from a well made die of this kind without 
grinding or repairing is common. The 
best record which I have of the perform- 
ance of this kind of a die, punching but 
one blank at a time, is 310,000 blanks of 
No. 14 B. & S, gage, soft brass, in which 
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there were pierced six holes of the size 
of No. 14 drill rod. This was accom- 
plished without breaking a punch or 
grinding the die. 

In putting this method into practice, to 
sum up with, the following ruies may be 
laid down. Always make a master blank. 
Exercise care in the preparation of the 
punch holder, punch plate and _ stripper 
plate. Use the master blank in locating 
al! holes in the die and piercing punch. 
Always keep the same face of the master 
blank upward in all the operations in 
which it is used. Never transfer or drill 
a hole in any other part until the die is 
finished, hardened and ground. Never 
transfer the holes for the _ piercing 
punches through the stripper plate into 
the punch plate. The fundamental con- 
dition to be secured in a die of this kind 
is the perfect alignment of the punches 
with the die, and anything that tends to 
interfere with this object is to be avoided. 





Two Rational Rules of Thumb. 
BY PROF. JOHN H. BARR. 


There are two time-honored rules for 
proportioning journals of steam engines 
which have been properly used, possibly 
abused, and probably ridiculed. These 
are: 1. Make the diameter of crank shaft 
(at main journal) one-half the diameter 
of the piston. 2. Make the crank pin 
diameter one-fourth the diameter of the 
piston, 

These beautifully simple rules are 
doubtless open to criticism when indis- 
criminately applied; but it appears to me 
that something may be said in their de- 
fense. In fact they may be looked upon 
as quite rational when their applications 
are properly restricted. 

Let us first consider the case of the 
crank shaft; deriving a rational formula, 
then noting the significance of the above 
rule for this member. 

The straining action on a crank shaft 
is due to the combined effect of a twisting 
and a bending moment. Attention will 
be confined to engines with overhang- 
ing (side) cranks. Let: 

D = diameter of piston in inches. 

S = maximum steam pressure per square 
inch. 

R = throw of crank in inches. 

L =length of stroke in inches. 

m = ratio of stroke to diameter of piston. 

a = “overhang” of crank, measured par- 
allel to shaft from plane of crank 
pin mid-section to plane of main 
journal mid-section. 

d = diameter of main journal in inches. 
f = maximum intensity of stress in the 
mid-section of the shaft. 

T = maximum twisting moment. 

M = maximum bending moment. 

k = ratio of M to T; or M = kT. 

7.= a twisting moment which is equiva- 
lent to the combined action of M 
and 7, so far as the intensity of 
stress is concerned, 
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The well-known Rankine formula gives: 

T.=M+ Y M*+T? 

=(4+ Ve? +2) T. 
Or ifxa=mk+V &2+z, 
T, =n T. 

Equating 7, (the equivalent twisting mo- 
ment) to the moment of resistance of the 
shaft, and solving, as in case of a simple 
twisting moment for the diameter of the 
shaft, we have: 


T=" DSR="™ pst. 
4 4 2 


‘'. 7 =n T=n”™ Dist =n” Sm D3 
4 2 8 


Cc 


n 
= da? 
16 t 
2S5umD*, 
4 Vd 
_— "| 2S @ me D. 
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For any class of engines, with similar 
material of shaft, in which the maximum 
steam pressure (S$), ratio of stroke to 
diameter of piston (m), and ratio of 
crank “overhang” to “throw” (k) are 
similar, the quantity 
canted % 
2Sum isa constant; hence, d= CD. 
\ 

The above considerations indicate that 
the form of our old rule is a proper one, 
and it only remains to note under what 
conditions, if any, its constant (one-half) 
is appropriate. For the older types of 
simple engines, with a stroke of, say, 2% 
times the diameter of the piston (m = 
2%), k has a general average value of 
about 34 hence, m = 1.87; or T, = 1.87 T. 
With engines of this class S does not (or 
at least did not formerly) usually exceed 
100 pounds per square inch. If 7,000 
pounds per square inch be taken as a fair 
value for the intensity of stress in a 
wrought iron shaft, the expression for the 
diameter of the shaft reduces to: 


2X 100 KX 1.87 XK 2.5 D=.51D. 
N\ 7000 

It thus appears that the old rule con- 
forms very closely to the rational formula 
for the conditions assumed above, which 
may be taken as fairly representative of 
those prevailing in the practice for which 
the rule was established. It is not to be 
inferred, however, that the co-efficient .5 
is recommended for widely different con- 
ditions. The constant should have very 
different values for high speed _ short- 
stroke engines, with greater steam pres- 
sure, and with the better grades of steel 
shafts. + 4 

Let us now turn to the crank pin; using 
the following notation: 
D = diameter of piston in inches. 
S = maximum steam pressure per square 

inch. 

= diameter of crank pin in inches. 
l= length of crank pin in inches. 
A= ratio of length to diameter of crank 

pin. 

f = intensity of stress in crank pin. 
Treating the crank pin as a cantilever 


d= 
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with the load uniformly distributed along 
its length, which is equivalent (as to 
maximum stress) to the load concentrated 
at the middle of its length; equate the 
bending moment on the pin to its moment 
of resistance. 


* DSx %l=" af 
32 


‘dwt pry, 
vy 

‘,d?= # Ss 
St 
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From this last expression it is seen that 
for fixed values of S, f and A 

d= CD 

With engines of a similar type, having 
crank pins of similar material, it would 
appear that the factors S, f and A should 
be nearly constant. The term S is simply 
the maximum steam pressure; f is the safe 
working stress for the material; while A 
involves considerations of lubrication and 
should increase as some function of the 
rotative speed. The writer contemplates 
a discussion of this factor, A, at another 
time; but it will suffice for present pur- 
poses to assume such a value for it as has 
been found to give fairly satisfactory re- 
sults in practice. 

The length of an overhanging crank pin 
is frequently made equal to its diameter; 
or A = 1. If this value be assigned to 
A; S being taken at 100; and f at 7,000, 
the above expression for the diameter of 
the pin reduces to: 


a=2,| —. Oe 2 
7000 


Or, the old rule corresponds to a stress 
somewhat less than 7,000 pounds per 
square inch, with a “square” crank pin 
(1 = d), and steam pressure of 100 
pounds per square inch. 

Similar remarks to those made in con- 
nection with the crank shaft rule are ap- 
propriate as to the limitations of the 
crank pin rule; but it appears that both 
are reasonable when applied under con- 
ditions not very different from those for 
which they were developed. 

[So Chordal once said: “The rule of 
thumb is a pretty good rule if the user has 
a good thumb.”—Ep. ] 


Dp: ! = #:° 
d 


= .2g D. 





The latest application of electricity is 
for the extermination of bed bugs, a pat- 
ent for a device for this purpose having 
recently been issued. Strips are laid 
along the bars or framework of a bed- 
stead and insulated from each other, and 
the nocturnal perambulator in traversing 
the frame must close the circuit and be- 
come his own “electrocutioner.”’ 





The large number of employees of the 
Continental Iron Works, Green Point, 
New York City, each received a Christ- 
mas gift of a sum of money. The men 
who had been employed in the works two 
years were given $25, while the older 
hands received from $50 to $75. 
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End-Thrust Ball Bearings. 
BY THOMAS HILL. 


The writer has in use several machines 
built by reputable toolmakers in which 
the so-called bail bearings are used, and 
it is very evident that there has “been no 
sleep lost on the use or abuse of ball 
bearings, as used on these machines. 

The object in using steel balls is to 
change sliding to rolling friction. The 
steel ball as now furnished by the manu- 
facturer is wonderfully round and true to 
size, and well adapted for axle bearings 
and end-thrust bearings of high speeds 
and light loads, but there is one objection 
to the ball for heavy loads and that is the 
small point of contact or bearing the ball 
has on the bearing plates. 
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loads, loses its efficiency as a ball bear- 
ing. We take it out, cool it off and on 
examining it find the balls and plates in 
good condition. On further investigation 
we find that a ball to roll in a circular 
groove of this shape must rotate about an 
axis, the location which is the re- 
sultant of opposing forces, and that there 
must be more or less slipping. We then 
jump to the conclusion that if the groove 
is made V shape, as in Fig. 2, we would 
have two points of bearing on each plate, 
and accordingly we change the groove to 
a V shape, put the plates into a testing 
machine and find they do not heat as 
badly and show a higher efficiency than 
those shown in Fig. 1, but still not as 
high as when the balls roll on a flat sur- 
face, as in Fig. 4. 


of 
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putting in special machinery in order to 
make them; so, to the 
best out of what we can get, we groove 
the plates as suggested by Mr. Fred. J. 
Miller and previously illustrated in the 
“American Machinist,”* and now shown 


in order make 


in Fig. 3, in which a, the outside rolling 
circle of the ball, bears the same relation 
to the outside bearing circle of the plate 
that d the inside rolling circle of the ball 
bea:s to the inside bearing circle of the 
plate; that is,a:b-+¢::d:c¢. This 
gives us two bearings on the ball where 
we formerly had but one, and without ma- 
terial increase of friction. 
The the balls 
groove cut to the angle shown in Fig. 3 


action of rolling in a 


is the as a cone rolling 


conical plate, and therefore the sliding 


same upon a 























Plan with top plate removed, 
Fig. 3 


We are well aware that the strength of 
the ball can be increased by increasing 
its diameter, and the bearing plate can 
be made to carry a given load by increas- 
ing the number of balls or bearing points. 
But too frequently the limited space will 
not admit of the necessary number of 
balls to carry the given load. Then we 
look for some means by which we can 
increase the bearing surface of the balls 
and plates. This appears to be the sim- 
plest thing in the world. All we have to 
do is to cut a circular groove or ball race 
in the plates to fit the ball, and we change 
the mere point of bearing to a line (see 
Fig. 1), and feel happy for the time be- 
ing; but when we test this ball bearing 
we find that it heats up and, under heavy 
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E-E are retainer rings. 


Testing machine for end thrust bearings, 


TESTS OF BALL STEP BEARINGS. 


When we look for the cause of the 
friction in bearings of the Fig. 2 type we 
find that the outside circle upon which 
the balls roll is greater in diameter than 
the inside circle, and that the rolling sec- 
tions of the ball have the same diameter; 
therefore the balls cannot roll around the 
track without sliding, the action being the 
same as that of a pair of railway truck 
wheels and slipping around a 
curve. 

We are aware that conical rollers would 
give considerably more bearing surface 
than balls, but if they could be 
found on the market they would be too 
costly, and those who now take advantage 
the steel ball, for thrust bearings, 
would not use enough to justify them in 


sliding 


even 


of 


peculiar to the other forms of 
The 
as compared with 


motion 
groove is avoided. excess of fric 
tion in bearing Fig. 3 
bearing Fig. 4 may be accounted for by 
possible inaccuracy of the angles of the 
groove, but this loss in friction is partly 
compensated for in practice by the ball 
slowly rotating as it rolls round the cir 
cle, changing the points of contact and 
thus preventing the ball from wearing 
out of round. 

All these forms of step bearing have 


been tested by .me on the testing ma 


*See our issue for April 3, 1890. The article 
gives the correct method of laying off the 
ball rolls and also a very simple method of 
insuring that the lathe work realizes the de 
signer’s intentions.——-EbD. 
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chine shown in Fig. 6. Fig. 5 is a longi- 
tudinal section of the bearing under test 
and part of the machine, and shows the 
convexed and concaved washers designed 
to compensate for any spring that might 


FIG. 6. 


take place in the bed-plate and so get an 
equal pressure on each ball. The test 
was made with a 2 horse-power motor, 
the current being taken from a city 
power circuit, which, of course, fluctu- 
ated considerably. The tests were re- 
peatedly taken and with as great care as 
possible under the existing conditions. 
The tests as given below were not made 
with a view of obtaining the exact fric- 
tion of the bearings, but are comparative 
tests of the different forms of. the ball 
races or grooves as compared with the 
flat plates, and as nearly as possible meet 
the conditions of speed and load to which 
they are put in actual use. Due allowance 
must be made for the friction in the shaft 
bearings caused by the pull of the belt 
tc meet the increased loads. The testing 
machine was made for shop use, and, in 
order to adopt it to varying speeds, a belt 
drive and change pulleys were adopted. 

The figures on the engravings give the 
dimensions of the bearings tested. The 
roller bearing tested in the third set of 
experiments was similar to Fig. 4, but 
with cylindrical rollers substituted for the 
balls. These rollers were %-inch di- 
ameter by %-inch long, with rounded 
ends, giving about 3% inch length of turn- 
ing on the plates. 

The accompanying table gives the re- 
sult of the tests in watts: 





It is pretty safe to say that some of the 
recently published “news” regarding auto- 
mobiles is faked for the purpose of boom- 
ing shares. We shall endeavor to keep 
our readers informed as to what is ac- 
tually being done in construction, but 
stories about the “millions” are to be re- 
ceived with caution. 
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Uncertain Governor Drives. 
The following bona-fide correspondence 
which has come into our hands may be of 
interest to our readers as showing the 
uncertainty and the unreliability of some 
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except that the governor belt was rather 
loose, though it did not slip. After some 
delay, however, we succeeded in making 
the change; but throughout the rest of 
the run, the engine did not govern right. 

The next day we found the valve stem 
packing very old and hard. This, of 
course, we remedied, also took out a 
small piece of the governor belt, as well as 
looked over and oiled carefully the gov- 
ernor itself, etc. The trouble has disap- 
peared on the next run. 

While having this incident in mind, I 
chanced upon an account, which I en- 
close, of a fly-wheel accident, in a techni- 
cal publication. It then suggested itself 
that possibly such an accident might oc- 
cur here under similar circumstances. We 
therefore would like your opinion upon 
the case. Supposing the governor belt 
should slip, allowing the governor to fall, 
but not trip, and not enough to fully stop 
its motion, could the engine then run 
away if not caught in time by the engi- 
neer? Yours sincerely, 

THE E.ectric Licht CoMPANY. 


THe —— EL ectric Light CoMPANy: 
Dear Sir—I have your favor, with clip- 
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TESTS OF BALL AND ROLLER STEP BEARINGS. 


things which are complacently assumed 
to be absolutely safe and sure. The sec- 
ond letter was written by an engineer, not 
the builder of the engine referred to. 

Dear Sir—At the request of the secre- 
tary of our company, I bring the follow- 
ing incident to your attention: 

A few days ago when we attempted to 
change over from the compound to the 
single engine, we found that the speed 
of the latter was a little high and that 
the coupling could not be made. It soon 
developed that the engine was not govern- 
ing properly. Everything seemed in order, 


ping enclosed. You will notice one dif- 
ference between the governor mentioned 
and those in your station. The governor 
mentioned, where the engine speeded up 
and the wheel gave way, was operated by 
friction instead of by bevel gears. Where 
machinery is driven by friction pulleys, 
care must be exercised to keep the fric- 
tion sufficiently tight to drive the machine, 
and yet not tight enough to cause extra 
friction on the journals, so that such a de- 
vice would be an unsafe method for driv- 
ing as important a machine as a steam 
engine governor. 
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Your governors are driven by bevel 
gears. The power required to drive a 
governor is very small if kept properly 
oiled. If you will remove the belt and 
operate the governor by hand, you will see 
that, after the governor is up to speed, a 
very slight effort will keep it in motion, 
and that a 3-inch double belt would not be 
liable to slip, even if quite loose. 

If the belt and pulleys were thoroughly 
covered with oil, the belt might slip. 

One thing might be possible, and that is, 
the valves working hard and not closing 
full when released. This might be caused 
by wrong adjustment of the dash-pots, 
too tight packing, some dirt working in 
from the steam pipe, or core sand that 
still remained in the passages, or from 
water of condensation washing the oil 
from the surfaces. 

Another thing has caused wrecks, and 
that is the adjustment of the releasing 
mechanism in such a manner that when 
the governor is at its highest point, some 
steam would still be admitted. One noted 
fly-wheel accident was caused by setting 
the valves purposely as described. Your 
trouble could not be caused from this. 

I should not have much apprehension of 
danger from the belt slipping, if the gover- 
nor was in fair condition and belt and 
pulley free from oil. Would rather look 
for trouble from the valves sticking, or 
from the connections of the governor 
binding and preventing the balls rising 
and falling freely. Yours truly, 

(Signed) 





Fundamental Facts Relating to Ball 
Bearings. 
BY REYNOLD JANNEY. 


A perfect ball bearing should satisfy 
two conditions: 

First—The surfaces of contact must be 
so placed as to provide a definite and 
constant path for the balls without any re- 
straining or guiding agencies other than 
the mathematical relations determining 
the normal movement of the balls. 

Second—The balls must roll along all 
surfaces of contact entire freedom 
from sliding friction. 

No device can wholly 
sztisfy these conditions. Absolute per- 
fection in ball bearings is, therefore, im- 
possible. The best that can be done is to 
reduce the friction to a practical mini- 
How to do this in any particular 
case is a problem that every designer of 
ball bearings must wrestle with. There 
are definite fundamental principles under- 
lying every form of design, which should 
be fully understood, and with them 
clearly in mind many difficulties vanish. 

First—How to make the path of the 
balls defintie. 

Mechanical imperfections and wear 
make it impracticable to keep a bearing 
adjusted tight at all times, and the least 
play will allow some of the balls, when 
free from the load, to drop a little out of 


with 


mechanical 


mum. 
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their normal path. For example, Fig. 1 
shows the load on the upper ball sup- 
ported at three points of contact, while 
the lower ball is free to roll to one side. 
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Fig. J 


It is that the relation of the 
surfaces of contact be such as to force the 
ball back into its normal path when it 
reaches a point where it receives the load. 
In other words the angle between the sur- 
faces of the cone and cup must be so 
large that the ball will slip back against 
the other surface of the cup without per- 
ceptible binding; otherwise it will stick or 
wedge into its new position, and threaten 
the breaking or crushing of the metal at 
the points of contact. 

Fig. 2 illustrates an experiment bearing 
on this phase of the subject. C is a bed 
or surface plate on which rests a block of 
steel A, a ball B, and a bevel protractor 

), whose arm E can be adjusted to any 
angle to the perpendicular surface of A. 


necessary 





/ 





MoZJI 
a < = 
Cc 
Fig. 2. American Machinist 
If E is set perpendicular, so as to be 


parallel with the surface of A, any pres- 
sure applied to D in the direction of the 
arrow will only force the ball hard against 
A, but if E be inclined at an angle the 
ball will have a tendency to slide up- 
ward. Repeated experiments show that 
with surfaces of ordinary finish the ball 
will retain its lowest position, resting on 
the plate, until the arm E has been in- 
clined as much as 18 degrees from the 
perpendicular, and the bail will not slide 
upward freely until the angle has become 
25 degrees. Of course, the hardness and 
polish of the surfaces have much to do 
with the results; but under ordinary con- 
ditions the ball will show a tendency to 
stick at any angle less than 25 degrees. 

It may be objected that this experiment 
does not reproduce the condition of roll- 
ing always present in an actual bearing. 


31-7 
This condition has, however, been in- 
cluded in experiments by having an in- 
clined plate opposite and parallel to the 
block A, so arranged as to roll the balls, 
but with less change in the results than 
might be expected. While motion 
tended to relieve the sticking of the ball 
due to an irregularity on the contact sur- 
faces, yet the release was only gradual in 
most there other 
points affecting this feature of a bearing 
unfavorably. For example, in the case of 
three consecutive balls, when one drops 


any 


cases. Moreover, are 


out of its normal path the two adjacent 
roll nearer together, not leaving 
space enough for the one to return again 
without forcing them apart. After ex- 
amining a number of defective bearings 
and giving the question consideration 
from all sides, so far as I was able, I 
ccnclude it best to limit the angle to a 


ones 


safe one rather than risk a_ possible 
| 
12 
2 
C 
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Fig. 3. 


angle under 
be attended 


smaller one. The use of any 

ze degrees is very likely to 

with more or iess trouble 
The 


any ball bearing should, therefore, sub- 


opposing surfaces of contact in 
tend an angle of at least 25 degrees. 

Figs. 3, 4 and 5 illustrate defective de 
signs of three-point bearings. The angles 
between c and a and b are shown in every 
case to be less than 25 degrees, except in 
the case of c and Db in Fig. 3. 

Defective designs of two-point bearings 
call for special consideration. 

In Fig. 6 the curved surfaces of the 
cup and cone are rather 
leng radii presenting to the ball very flat 


described with 


A 
a 








Fig. 4. 


contact surfaces. This furnishes an in 
definite track. In proof of this select two 
pcints z and » so that tangents drawn to 
the curves at these points will form an 
In the other direc- 
related 


angle of 25 degrees. 
tion other similarly 
points v 


select two 


and y. From the principle laid 
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down above the path of the balls will lie 
anywhere between these two set of points. 
The wearing in such a bearing will soon 
produce grooves in the cup and cone, as 
indicated by the dotted lines v s and x y. 
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Fig. 5. 


Every two-point bearing must be more or 
less defective in this respect; but the de- 
fects may be so far eliminated by care 
in designing as to make a very satisfac- 
tory bearing. The ‘curvature of the cup 
and cone should be but: slightly greater 
than that of the ball. A radius of three- 
fourths the diameter of the ball has been 
found to work well. 

In Fig. 7 the radii ee’ and ff’ are 
equal to three-fourths the diameter of the 
ball. Even shorter radii than these may 
give good results, but can hardly be 
recommended. The line of the points of 
ccntact is 18 degrees from a perpendicu- 
lar, which gives excellent results in a bi- 
cycle bearing where the end thrust is 
although somewhat greater ac- 
curacy in workmanship is required than if 


small, 
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Fig. 6. A 


a greater angle, say 45 degrees, were se- 
lected. 

Second—How to locate the surfaces of 
contact so as to reduce the friction to a 
practical minimum. 

All styles of bearings, whether of two, 
three or four points of contact, may be 
regarded as modifications of an original 
four-point bearing. A_ three-point is 
simply a case where two of the four 
points have been brought so close to- 
gether as to coincide. A two-point is but 


one step further in the same direction. 
Figs. 8, 9 and 1o illustrate three styles 
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of four-point bearings. Fig. 9 is the one 
from which most of the three-point de- 
signs are derived. The first requisite in 
laying out any bearing is to know the 
exact number and size of balls to be 
used. It is easy then to determine the 
diameter of the circle circumscribing the 
balls as they will rest in the bearing. This 
is the diameter of the cup as usually con- 
structed for a three-point bearing. Hav- 
ing located a circle representing a ball the 
proper distance from the center of the 
axle, any two points may be selected for 
the cup contacts and the line ab drawn 
through these points to intersect the 
center of the axle at a. From a draw ad, 
intersecting the ball at two other points. 
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Fig. 7. 


These latter will locate the cone contacts. 
The four points thus determined will fur- 
nish a four-point bearing with good roll- 
ing contacts in the ordinary sense of the 
word rolling. There will be a spinning 
motion of the ball at each point of con- 
tact, but this is true of any practical bear- 
ing. The lines ab and ad may be shifted 
about a as a center so as to intersect the 
ball at different points from those shown 
in Fig. 9, and the angies formed by the 
surfaces of the cup and cone correspond- 
ingly changed without introducing any so- 
called sliding at any contact point. The 





Amerwun Machinist 











Fig. & 


point a may be shifted along the center 
line of the axle at will, giving new posi- 
tions for the cup and cone surfaces. If 
the line ad be drawn tangent to the ball 
surface the two cone surfaces will co- 
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incide and a _ three-point bearing be 
fermed, as in Fig. 11. If the line ab be 
also shifted until it becomes tangent to 
the ball the two cup surfaces will co- 
incide and a‘two-point bearing be the re- 


sinaiia b 
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Fig. 9. 


sult; but in this case it will be necessary 
to curve the surfaces, as in Fig. 12. 

Fig. 8 shows a special case where the 
lines passing through the points of con- 
tact are parallel with the axle. These 
may be regarded as intersecting the center 
line of the axle at an infinite distance. 
Such a bearing is very complex in adjust- 
ment, and there are few conditions where 
it would prove satisfactory. One surface 
of either the cup or the cone must be 
separated from its companion and adjust- 
able, while at the same time the opposite 
set of surfaces must move bodily sidewise 
to adapt itself to the new position of the 
balls. 

In Fig. 10 the extreme opposite is repre- 
sented, where the lines passing through 
the points of contact are as nearly per- 
pendicular to the axle as possible. This 
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style is suitable for end thrust, but if it is 


.to run smoothly it must be constructed 


with almost impracticable accuracy; 
otherwise there will be but three surfaces 
touching at a time. 

So many false notions have appeared in 
print concerning the sliding of balls along 
the contact surfaces that a few words on 
the subject may not be out of place. 

In Fig. 13 let a and b be the cup sur- 
faces and s the intersection of the center 
line of the axle with the line passing 
through @ and b. Let c be a cone surface 
at any convenient angle. Now, it is not 
true that there must be sliding at one of 
the points if they are not placed just so 
and so. The rolling contact at c may be 
as perfect as that at a and Db; it matters 
little where c is located. If a line be 
drawn from c to s intersecting the ball 
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circle at d, and a part of the cone be ex- 
tended so as to form a tangent surface at 
d, a four-point bearing will be formed. 
The rolling of the balls at c and d may be 
as perfect as that at a and b. The par- 
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Fig. 11. 


ticular case of Fig. 13 is that where one 
of the surfaces of a four-point bearing is 
dropped. The effect is to throw the 
greater load on b; but the rolling is not 
changed. There are reasons why c is not 
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Fig. 32. 


well placed, but they are not those usually 
assigned. The best position for c is be- 
tween c and d, and is determined by a 
tangent to the ball passing through s. 

The statements of the last paragraph 
are so contrary to many published 
opinions that it may be well to anticipate 
criticism by saying that they are mathe- 
matical facts. 











Fig. 13. 
LAY-OUT OF THREE-POINT BEARINGS. 


There is a spinning of the balls at the 
points of contact in all practical forms of 
bearing. If the surfaces could be per- 
fectly cylindrical and parallel with the 
axis of revolution there would be no spin- 
ning; but as soon as the surfaces are so 
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placed as to admit of adjustment the evil 
ot spinning is introduced. This is 
smallest in a well designed two-point 
bearing and largest in a four-point. In 
a three-point the spinning on the cone, if 
given the proper slope, is very small, 
whereas at the two points of the cup it is 
the same as if they formed a part of a 
fcur-point bearing. The amount of spin- 
ning in different styles of bearings is not 
a matter of opinion or guess, but admits 
of mathematical determination when all 
the dimensions of the bearing are 
known. 

By the term spinning as here used is 
meant the resultant of the ball’s rotation 
about an axis passing through the center, 
of the ball and the point of contact. Thus 
in Fig. 14 tlie ball rolling down the chan- 
nel has A B as its instantaneous axis of 
retation, but since point v moves in one 
direction while point w moves in the op- 
posite direction, an observer's eye, sta- 
tioned at o and moving with the ball, 
would see a spinning motion about o m, 
and also, it should be said, about on. 
Owing to the compressibility of the ma- 
terials, tne point of contact is not a true 
point, and the effect of spinning is to in- 
troduce a certain amount of sliding. Each 
point of contact is to a certain extent a 
step bearing. 

In general it may be stated that all 
properly designed bearings are free from 
the so-called sliding friction. The two- 
point is most nearly free from spinning, 
and admits of easy adjustment, but is 
very defective in regard to confining the 
balls to a definite path. The four-point is 
the worst for spinning, is hard to adjust 
properly, requires great accuracy of con- 
struction, but furnishes a definite path. 
The three-point is medium for spinning, 
definite in path, easy of adjustment and 
simple in design and construction. Taken 
all in all, it is the best form for general 
use. 
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SPINNING OF BALLS. 


An Inventors’ Bank in Austria, and 
New Patent Laws. 
The following is from a recent letter of 
U. S. Gonsul Hurst, Vienna: 


“The Austrian Government has granted, 
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provisionally, a concession for an Aus 
trian inventors’ bank. In accordance with 
the statutes, the company’s capital is to 
consist of 250,000 florins ($100,000), paid 
dewn in shares of 200 florins ($80) each. 
By a resolution of the Board of Directors, 
this amount can be raised eventually to 
500,000 florins ($200,000), and to 1,000,000 
florins ($400,000) on ratification by the 
Government and stockholders. The stat- 
utes designate the aim of the company to 
be the utilization of inventions and pat- 
,cnts for the mutual benefit of the inventor 
and the bank, which may involve the erec 
tion of factories for the production of 
such patented articles, the founding and 
management of trade enterprises for the 
sale of these articles, and the right of the 
bank to carry on all other legally licensed 
businesses which are adapted to encourage 
the activity of inventors in Austria. The 
capital for this new enterprise has not yet 
been procured. The privilege has been 
granted for six 29. ths. By the end of this 
period the company must be constituted 
and must have shown the subscription for 
the capital stock of 250,000 florins. If this 
elapses and the company has not been 
fermed according to statute, the conces- 
sion is withdrawn.” 

In his annual report, the Consul Gen- 
eral notes that new patent laws have been 
inaugurated in Austria, providing for ex- 
amination as to originality of the inven- 
tion. The old law required the fulfillment 
Under the new 
law, three years are granted in which the 
patent may be worked, unless the interest 
of the State demands its working before 


of only a few formalities. 


the expiration of this period. 





For Improving Blank Forms, 
Catalogs, Etc. 


In the works of the Lane & Bodley 
Company, Cincinnati, we saw a short time 
ago a common box letter file used for a 
new and what seems to us a very useful 
purpose. Every modern manufacturing 
establishment nowadays uses a consider- 
able variety of printed blanks or forms 
and at least one catalog. From time to 
time ideas are suggested by various per- 
sons connected with the works or by cus- 
tomers for the improvement of these 
blanks or catalogs. Such a suggestion is 
usually considered for a moment, voted to 
be a good thing and the resolution made 
to adopt it when the next lot is printed. 
It is*then forgotten, so that when an order 
for additional blanks or catalogs is to be 
given the suggestions are not available. 
Mr. Lane simply files these blanks in the 
bex file, in their proper compartments, 
and when an improvement is thought of 
by himself or suggested by others this is 
noted directly upon the filed blank or on 
paper put into the same compartment with 
it, and when a new order for this blank or 
catalog is to be given out the file is con- 
sulted, and thus every idea or suggestion 
which has been developed by the practical 
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down above the path of the balls will lie 
anywhere between these two set of points. 
The wearing in such a bearing will soon 
produce grooves in the cup and cone, as 
indicated by the dotted lines v z and x y. 
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Every two-point bearing must be more or 
less defective in this respect; but the de- 
fects may be so far eliminated by care 
in designing as to make a very satisfac- 
tory bearing. The curvature of the cup 
and cone should be but: slightly greater 
than that of the ball. A radius of three- 
fourths the diameter of the ball has been 
found to work well. 

In Fig. 7 the radii ee’ and ff’ are 
equal to three-fourths the diameter of the 
ball. Even shorter radii than these may 
give results, but can hardly be 
recommended. The line of the points of 
centact is 18 degrees from a perpendicu- 
lar, which gives excellent results in a bi- 
cycle bearing where the end thrust is 
small, although somewhat greater ac- 
curacy in workmanship is required than if 
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Fig. 6. 


a greater angle, say 45 degrees, were se- 
lected. 

Second—How to locate the surfaces of 
contact so as to reduce the friction to a 
practical minimum. 

All styles of bearings, whether of two, 
three or four points of contact, may be 
regarded as modifications of an original 
four-point bearing. A_ three-point is 
simply a case where two of the four 
points have been brought so close to- 
gether as to coincide. A two-point is but 
one step further in the same direction. 

Figs. 8, 9 and 10 illustrate three styles 


of four-point bearings. Fig. 9 is the one 
from which most of the three-point de- 
signs are derived. The first requisite in 
laying out any bearing is to know the 
exact number and size of balls to be 
used. It is easy then to determine the 
diameter of the circle circumscribing the 
balls as they will rest in the bearing. This 
is the diameter of the cup as usually con- 
structed for a three-point bearing. Hav- 
ing located a circle representing a ball the 
proper distance from the center of the 
axle, any two points may be selected for 
the cup contacts and the line ab drawn 
through these points to intersect the 
center of the axle at a. From a draw ad, 
intersecting the ball at two other points. 
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Fig. 7. 


These latter will locate the cone contacts. 
The four points thus determined will fur- 
nish a four-point bearing with good roll- 
ing contacts in the ordinary sense of the 
word rolling. There will be a spinning 
motion of the ball at each point of con- 
tact, but this is true of any practical bear- 
ing. The lines ab and ad may be shifted 
about a as a center so as to intersect the 
ball at different points from those shown 
in Fig. 9, and the angles formed by the 
surfaces of the cup and cone correspond- 
ingly changed without introducing any so- 
called sliding at any contact point. The 
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point a may be shifted along the center 
line of the axle at will, giving new posi- 
tions for the cup and cone surfaces. If 
the line ad be drawn tangent to the ball 
surface the two cone surfaces will co- 


incide and a _ three-point bearing be 
fermed, as in Fig. 11. If the line ab be 
also shifted until it becomes tangent to 
the ball the two cup surfaces will co- 
incide and a’two-point bearing be the re- 
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Fig. 9. | 


sult; but in this case it will be necessary 
to curve the surfaces, as in Fig. 12. 

Fig. 8 shows a special case where the 
lines passing through the points of con- 
tact are parallel with the axle. These 
may be regarded as intersecting the center 
line of the axle at an infinite distance. 
Such a bearing is very complex in adjust- 
ment, and there are few conditions where 
it would prove satisfactory. One surface 
ot either the cup or the cone must be 
separated from its companion and adjust- 
able, while at the same time the opposite 
set of surfaces must move bodily sidewise 
to adapt itself to the new position of the 
balls. 

In Fig. 10 the extreme opposite is repre- 
sented, where the lines passing through 
the points of contact are as nearly per- 
pendicular to the axle as possible. This 
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style is suitable for end thrust, but if it is 
to run smoothly it must be constructed 
with almost impracticable accuracy; 
otherwise there will be but three surfaces 
touching at a time. 

So many false notions have appeared in 
print concerning the sliding of balls along 
the contact surfaces that a few words on 
the subject may not be out of place. 

In Fig. 13 let a and b be the cup sur- 
faces and s the intersection of the center 
line of the axle with the line passing 
through a and b. Let c be a cone surface 
at any convenient angle. Now, it is not 
true that there must be sliding at one of 
the points if they are not placed just so 
and so. The rolling contact at c may be 
as perfect as that at a and Db; it matters 
little where c is located. If a line be 
drawn from c to s intersecting the ball 
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circle at d, and a part of the cone be ex- 
tended so as to form a tangent surface at 
d, a four-point bearing will be formed. 
The rolling of the balls at c and d may be 
as perfect as that at a and b. The par- 
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Fig. it. 


ticular case of Fig. 13 is that where one 
of the surfaces of a four-point bearing is 
dropped. The effect is to throw the 
greater load on b; but the rolling is not 
changed. There are reasons why c is not 






American Machinist 





Fig. 12. 


well placed, but they are not those usually 
assigned. The best position for c is be- 
tween c and d, and is determined by a 
tangent to the ball passing through s. 

The statements of the last paragraph 
are so contrary to many published 
opinions that it may be well to anticipate 
criticism by saying that they are mathe- 
matical facts. 








——— 
Amerwu 





Fig. 13. 
LAY-OUT OF THREE-POINT BEARINGS. 


There is a spinning of the balls at the 
points of contact in all practical forms of 
bearing. If the surfaces could be per- 
fectly cylindrical and parallel with the 
axis of revolution there would be no spin- 
ning; but as soon as the surfaces are so 
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placed as to admit of adjustment the evil 
of spinning is introduced. This is 
smallest in a well designed two-point 
bearing and largest in a four-point. In 
a three-point the spinning on the cone, if 
given the proper slope, is very small, 
whereas at the two points of the cup it is 
the same as if they formed a part of a 
fcur-point bearing. The amount of spin- 
ning in different styles of bearings is not 
a matter of opinion or guess, but admits 
of mathematical determination when all 
the dimensions of the bearing are 
known. 

By the term spinning as here used is 
meant the resultant of the ball’s rotation 
about an axis passing through the center, 
of the ball and the point of contact. Thus 
in Fig. 14 the ball rolling down the chan- 
nel has A B as its instantaneous axis of 
retation, but since point v moves in one 
direction while point w moves in the op- 
posite direction, an observer's eye, sta- 
tioned at o and moving with the ball, 
would see a spinning motion about o m, 
and also, it should be said, about on. 
Owing to the compressibility of the ma- 
terials, tne point of contact is not a true 
point, and the effect of spinning is to in- 
troduce a certain amount of sliding. Each 
point of contact is to a certain extent a 
step bearing. 

In general it may be stated that all 
properly designed bearings are free from 
the so-called sliding friction. The two- 
point is most nearly free from spinning, 
and admits of easy adjustment, but is 
very defective in regard to confining the 
balls to a definite path. The four-point is 
the worst for spinning, is hard to adjust 
properly, requires great accuracy of con- 
struction, but furnishes a definite path. 
The three-point is medium for spinning, 
definite in path, easy of adjustment and 
simple in design and construction. Taken 
all in all, it is the best form for general 
use. 
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SPINNING OF BALLS. 


An Inventors’ Bank in Austria, and 
New Patent Laws. 


The following is from a recent letter of 
U. S. Gonsul Hurst, Vienna: 


“The Austrian Government has granted, 
g 
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provisionally, a concession for an Aus- 
trian inventors’ bank. In accordance with 
the statutes, the company’s capital is to 
consist of 250,000 florins ($100,000), paid 
dewn in shares of 200 florins ($80) each. 
By a resolution of the Board of Directors, 
this amount can be raised eventually to 
500,000 florins ($200,000), and to 1,000,000 
florins ($400,000) on ratification by the 
The stat- 
utes designate the aim of the company to 
be the utilization of inventions and pat 
,cnts for the mutual benefit of the inventor 


Government and stockholders. 


and the bank, which may involve the erec 
tion of factories for the production of 
such patented articles, the founding and 
management of trade enterprises for the 
sale of these articles, and the right of the 
bank to carry on all other legally licensed 
businesses which are adapted to encourage 
The 


capital for this new enterprise has not yet 


the activity of inventors in Austria. 
been procured. The privilege has been 
granted for six months. By the end of this 
period the company must be constituted 
and must have shown the subscription for 
the capital stock of 250,000 florins. If this 


elapses and the company has not been 
formed according to statute, the conces 
sion is withdrawn.” 


In his annual report, the Consul Gen- 
eral notes that new patent laws have been 
inaugurated in Austria, providing for ex- 
amination as to originality of the inven- 
The old law required the fulfillment 
Under the new 
law, three years are granted in which the 


tion. 
of only a few formalities. 


patent may be worked, unless the interest 
of the State demands its working before 
the expiration of this period. 





For Improving Blank Forms, 
Catalogs, Etc. 

In the works of the Lane & Bodley 
Company, Cincinnati, we saw a short time 
ago a common box letter file used for a 
new and what seems to us a very useful 
purpose. Every modern manufacturing 
establishment nowadays uses a consider- 
able variety of printed blanks or forms 
and at least one catalog. From time to 
time ideas are suggested by various per- 
sons connected with the works or by cus- 
tomers for the improvement of these 
blanks or catalogs. Such a suggestion is 
usually considered for a moment, voted to 
be a good thing and the resolution made 
to adopt it when the next lot is printed. 
It is*then forgotten, so that when an order 
for additional blanks or catalogs is to be 
given the suggestions are not available. 
Mr. Lane simply files these blanks in the 
bex file, in their compartments, 
and when an improvement is thought of 
by himself or suggested by others this is 
noted directly upon the filed blank or on 
paper put into the same compartment with 


pr¢ yper 


it, and when a new order for this blank or 
catalog is to be given out the file is con- 
sulted, and thus every idea or suggestion 
which has been developed by the practical 
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use of the form is available and may be 
adopted if thought best. A box file costs 
from 15 to 50 cents in New York, accord- 
ing to quality, and it seems to us that the 
money could not be better invested. 





Mean Effective Pressure in an Air 
Compressor. 

In our Question and Answer column, 
November 10, there was a question (112) 
relating to the running of a steam-driven 
air compressor, in which the area of thee 
steam cylinder was considerably less than 
that of the air cylinder, the questioner be- 
ing unable to understand how the steam 
could accomplish as much as it was stated 
to do. We explained the matter as well 
as we were able, and were tolerably satis- 
fied with the job; but we regret to say 
that our correspondent is still not clear, 
and therefore not satisfied, in the matter. 
He writes us, from Anaconda, Montana, 
like this: “You say that the M. E. P. re- 
quired to deliver the entire contents of 
the air cylinder at a pressure of 60 pounds 
gage is 30.75 pounds. Now, what is this 
30.75 pounds, and how is it that with the 
60 pounds gage pressure on one side of it 
can be overcome by 30.75 on the other 
side? My reasoning is like this: The 
area of the steam cylinder (6 inches diam- 
eter) is 28.27 square inches, steam pres- 
sure 90 pounds; then the total pressure 
or the piston would be 28.27 «K 90 = 
2,544.3 pounds. The area of the air cyl- 
inder (10 inches diameter) is 78.54 square 
irches. Now, with a constant pressure of 
60 pounds in the air receiver, why should 
we not treat this the same as we did the 
boiler pressure for the steam cylinder? 
78.54 X 60 = 4,712.4 pounds. Here it 
seems that we have 2,544.3 pounds on the 
steam side and 4,712.4 pounds on the air 
side, and how can it be possible for the 
smaller to overcome the greater? The 
tctal pressure on the steam side being 
2,544.3 pounds, it would seem that when 
the pressure on the air side got to be 
2,544.3 pounds, the steam pressure would 
be balanced by the air pressure, instead of 
which it seems to overcome almost twice 
as much on the air side. I have always 
thought that 1 pound pressure was the 
same, no matter where it was—the same, 
for instance, in steam as in air—and I 
can’t see why it is not so.” 

With the same cylinder dimensions and 
the same boiler and air receiver pressures 
as above rehearsed, we will just go over it 
all again. With a boiler pressure of 90 
pounds there would not be, under the 
most favorable circumstances, a pressure 
of quite 90 pounds for the entire stroke 
in the steam cylinder. Say that the cyl- 
inder had a common slide valve, and that 
the steam admission closed at three-quar- 
ter stroke, or soon after that, then for 
the first part of the stroke the pressure 
in the cylinder might be as high as 88 
pounds, while at the very end of the 
stroke it might be 60 pounds or less. We 
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called the mean effective pressure, or the 
average pressure for the whole stroke, 85 
pounds. Then the total average, or mean 
effective, pressure on the steam piston 
was 28.27 & 85 = 2,402 pounds. In the 
case of the air cylinder, where we speak 
of the mean effective pressure in it, we 
mean of course not a driving but a resist- 
ing pressure, or a pressure before the ad- 
vancing piston instead of behind it. With 
an air receiver pressure of 60 pounds it 
must be evident to anyone that this pres- 
sure is much greater than the average 
pressure in the air cylinder, for when the 
piston begins its compression stroke there 
is no pressure in front of it. When the 
piston has traveled one-half of the stroke 
the pressure is onlya little over 15 pounds, 
and the pressure does not get up to 60 
pounds, or to equal the receiver pressure, 
until the piston is in the last quarter of its 
stroke. The pressure being so low for so 
large a portion of the stroke, the mean 
or average pressure for the stroke is of 
course also much lower than the highest 
pressure of the stroke, which occurs for 
a short period at the last end. For adia- 
batic compression and delivery of air at 
60 pounds gage, at sea level, the average 
resistance, or mean effective pressure, be- 
fore the piston is only 30.75 pounds, and 
in a compressor working at a high alti- 
tude, where the air taken into the cylinder 
is much attenuated, and where the de- 
livery pressure is reached considerably 
later in the stroke, the mean effective 
pressure is proportionately less than this. 
For reasons recited in our former answer 
to our correspondent, high up in the 
mountain ranges, we assumed the mean 
effective pressure in his case to be 26 
pounds. Then the average total pressure, 
or resistance, against the air piston was 
78.54 X 26 = 2,042 pounds. As the aver- 
age total pressure behind the steam piston 
was, as found above, 2,402 pounds, the ex- 
cess of this over the air resistance was 
2,402 -- 2,042 = 1.176, or 17% per cent., 
and this should be enough to overcome 
the friction of the machine and keep it 
running. 

Of course it will be understood that at 
the latter part of each stroke the resist- 
ance before the air piston is always much 
greater than the pressure behind the 
steam piston, so that if we assume the 
compressor to be running quite slowly, 
and with nothing to make the piston go 
but the actual excess of pressure behind 
it at each particular moment, it would be 
impossible for it to make a single stroke. 
With the pressures that we have here 
been dealing with, the piston would come 
to a dead stop, at, say, three-quarter 
stroke. It happens, however, that there 
is always a great excess of pressure be- 
hind the steam piston at the beginning of 
the stroke, and means are devised for 
storing the energy which cannot be used 
in the first part of the stroke in such a 
way that it will be available to make up 
the deficiency at the latter part of the 
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stroke. It would be quite possible to ac- 
complish this by making the reciprocating 
parts sufficiently heavy, so that the work 
of accelerating the movement of the mass 
at the beginning of the stroke and of re- 
tarding it at the latter part of the stroke 
would both, in combination with the un- 
equal and constantly varying pressures of 
air and steam in the cylinders, tend to 
equalize the work and the motive force 
provided throughout the stroke. The fa- 
miliar device generally employed for the 
purpose is, however, the fly-wheel, and it 
is generally satisfactory, although even 
with that it is not generally possible to 
run an air compressor nearly as slow as 
a stationary steam engine driving a uni- 
form load might be run. When a com- 
pressor is run as slow as possible, doing, 
of course, its regular work of compres- 
sion, the irregular rotation of the fly- 
wheel is very noticeable, and the machine 
is quite likely to become stalled. 

The foot-pounds of energy exerted by 
the steam must of course somewhat ex- 
ceed the energy stored in the air com- 
pressed by it, but this is entirely consistent 
with what has gone before, because pres- 
sure alone will do no work. Work is a 
compound of motion and force, and has 
been defined as “motion against resist- 
ance.” 





A Cushion-Bearing Emery Grinder. 

There are many men who believe and 
probably will continue to believe that the 
proper way to run emery wheels to get 
the best results from them is to place 
them on an arbor, having ample rigidity, 
running in ample bearings supported by 
heavy and stiff framing, and then keep 
the wheels true and in balance. 

Though we ourselves share this belief, 
the fact remains and must be recognized 
that very few emery wheels used for the 
comparatively rough grinding done on the 


kind of machines we here illustrate are 


EMERY GRINDER WITH CUSHIONED BEARINGS. 


kept true or any attention paid to the 


balancing of them, and this being a 
familiar fact various plans have been pro- 
posed and tried for obviating the diffi- 
culty by allowing the arbor to yield and 
the collective mass of the rotating pieces 
to find and revolve about its own center 
of gravity. We have shown some of these 
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devices, but we believe no great success 
has attended any of them, while some at 
least have speedily demonstrated their en- 
tire worthlessness. 

The machine we now illustrate is the 
latest attempt at a solution of the difficulty 
referred to, and by reference to the longi- 
tudinal and cross-section views of one of 
the boxes and spindle it will be seen that 
a block of rubber is placed below the box 
and another above it, under the cap. This 
allows the boxes and spindle to vibrate 
vertically without transmitting the vibra- 
tory motion to the machine. No pro- 
vision is made for lateral motion of the 
boxes, and such motion has been found 
objectionable on a double machine, be- 
cause, supposing a man to be grinding at 
one wheel, if another man suddenly forces 
the other wheel over, the first man’s work 
is very liable to be ruined. This manner 


P 


Sr 
KA 
es 


| 


von 


WW 
AM 














American Machinist 


CUSHIONED BEARING OF EMERY GRINDER. 


of arranging the bearings has been in use 
for some time past and is reported to be 
giving good satisfaction. The sectional 
view shows also the self-oiling features of 
the box, wherein it will be seen that a 
piece of oil-saturated felt is held against 
the journal by springs, and collars are 
placed on the spindle at each end of the 
box,: which are so formed that, in con- 
nection with suitable channels, they return 
all oil escaping from the bearings to the 
reservoir below. At the same time dust 
is effectually excluded. The machine is 
built by the Safety Emery Wheel Com- 
pany, Springfield, Ohio. 





Cincinnati. 

In former times tool builders located in 
Cincinnati sometimes found that the fact 
that their product was marked “Cincin- 
nati” created a prejudice against it in 
scme minds and was a disadvantage. That 
tool builders located in that city do not 
find that to be the case now may be in- 
ferred from the fact that four new tool 
building concerns have recently been or- 
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ganized there, all of which concerns make 
the word “Cincinnati” a part of their title. 
They are as follows: Cincinnati Machine 
Tool Company, Cincinnati Planer Com- 
pany, Cincinnati Shaper Company, Cin- 
cinnati Radial Drill Company. All of 
these companies are managed by men 
thoroughly acquainted with the business. 
and the inference to be drawn from their 
choice of titles is obvious. The choice 
is not based upon mere whim nor senti- 
ment we may be sure. 





Center of Gravity of a Portion of a 
Circular Ring. 
BY W. E. NINDE. 

As a circle is a polygon with an indefi- 
nitely large number of sides, each side 
ferms the base of a triangle which has its 
apex at the center. Then the area be- 
tween two concentric circles is composed 
of trapezoids, each one consisting of two 
triangles of common altitude /, and with 
bases B and b lying in the circles de- 
scribed by the radii R and r, respectively. 

B=? mR 
s 


, and 


b =m 7* wt 
Ss 
s being the number of sides of the com- 
plete polygon. 

Knowing that the center of gravity of a 
triangle is distant from the base one-third 
the hight of the triangle, equating mo- 
ments of trapezoid and the triangles com- 
posing it about the base B gives: 


Kh Bhi 36 po hoe g (Bt bh 
2 2 > 


g being the distance from base B to the 
center of gravity of the trapezoid. Sub- 
stituting RK — r for h and R — r, for g, 
this becomes: 
R-—-r 2aR(R—r).2(R—r) 
; x > 
J 25 3 
27 R(R— ") =(R—r,)** (R+1r)y 
25 25 
(R — r) X 4, which reduces to 
R?+Rr+r 
R+r 
2x (R “a 
— 7a R+Rpi,) 
which gives the distance from the center 
of gravity of the elementary trapezoids to 
the center of the circle. The centers of 
gravity of the trapezoids obviously lie on 
a circular arc of this radius m, and by 
finding the center of gravity of this arc 
we will have the center of gravity of the 
whole mass. 
The formula for the center of gravity 
of a circular arc may be found in any en- 
gineers’ pocket book, and is: 


-  — 2 
y= 


in which 

x = distance from center of arc to center 
of gravity, 

r, = radius of arc, 

1= length of arc, 

¢= length of chord of arc. 
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If m = the degrees spanned by the arc, 
then 
2mnr, 
i= 
j00 
mH Tr; 
180 
and 
a 
¢ = 297, Sin 


Substituting these values in the formula 
for x gives: 
ay 
2r,? sin 
wmHnr, 
180 
i 
3760 Sin 


2 
= “xX §lR+p4,] 


TH 


7h — nN 
/ w . 
= sin lk 
nN 2 


r* 
+ R+rl 
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CENTER OF GRAVITY OF A PORTION OF A RING. 


This formula will be found convenient 


in figuring locomotive driving-wheel 
counterbalance, as an alternative to the 


trial method commonly employed. 





Mr. Tecumseh Swiit’s recent article 
entitled “Can We Feed a Boiler for Noth- 
ing?” was reproduced in “The English 
Mechanic and World of Science,” and was 
commented upon as follows by a corre- 
spondent: 

“The device shown is one of the earliest 
methods of boiler feeding, and is con 
tinually turning up as an entirely ‘new’ 
invention, though I am glad to see the 
writer does not claim novelty. 

“On one of the many occasions when 
it has been brought to my notice the ‘in- 
ventor’ claimed that it would stop cor- 
rosion. On asking how, I was gravely 
informed that he had discovered that the 
animalcula ‘with which all water is filled’ 
(this is not correct) ate the metal of the 
boiler, and so produced the pitted ap- 
pearance generally attributed to chemical 
action! 

“His idea was that they would be boiled 
and killed in the supplementary vessel 
(which was comparatively cheap and 
easily renewed when devoured) before 
the sterilized water reached the boiler 
proper.” 
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Letters from Practical 
Mien. 


The Explosive Force in Boiler Water. 


Editor American Machinist: 

In your issue of the 8th inst. you quote 
from “The Locomotive,” which says 
something about the “tremendous destruc- 
tive energy of exploding steam.” Would 
it not be better to speak of the “tremend- 
ous energy” of exploding water? To me 
it seems best to familiarize ourselves with 
the idea of the energy of expanding 
steam, and of the “tremendous destruc- 
tive energy” of superheated water when 
suddenly released from pressure. A cubic 
foot of steam at 100 pounds pressure, sud- 
denly released, would do little damage, 
but how about the sudden release of a 
cubic foot of water at 100 pounds pres- 
sure and with the corresponding boiler 
temperature? I dislike to have all the 
blame for the mischief put upon the steam 
when the water is the real culprit. Prac- 
tical scientific facts should be plainly 
stated, and you will be moving in the 
right direction, I think, if you will give 
this subject wider circulation. 

T. R. ALmonp. 

[We quite agree with our esteemed 
correspondent that the matter referred to 
should be given wide circulation, and his 
letter is an opportune reminder for our 
readers. The subject was treated com- 
pletely in our issue of July 4, 1895. The 
scope of the article which appeared in 
our columns on that date may be inferred 
from its opening sentence, which is as fol- 
lows: “It is not universally understood 
that in boiler explosions it is not so much 
the steam as the hot water which is the 
destructive agent, so an inquiry as to 
where the energy is stored is an import- 
ant preliminary to the study of the ques- 
tion.” The article further along showed 
that “the available energy stored in a 
body of hot water, when the absolute 
pressure is 150 pounds, is enough to raise 
it to a hight of two miles, and at 250 
pounds the available energy is enough to 
raise it more than three miles.” An in- 
teresting table was given with the dimen- 
sions of several typical boilers, and com- 
putations of the weights of gunpowder 
which would be capable of an equivalent 
effect to that of the hot water contained 
int each boiler. she weights of gunpowder 
given ranged from 574 pounds to 2,464 
pounds.—Ep. | 





“Can We Feed a Boiler for 
Nothing ?” 


Editor American Machinist: 


I have been much interested in the 
various articles or “How to Feed a Boiler 
for Nothing.” I think that the method as 
described by W. K., December 1 will 
not stand analysis; for in his description 
he did not complete the cycle of opera- 
tions, as he started with the tank full of 
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air and left it full of steam. Now, how 
could he again get water or air into the 
tank without losing the steam there? 

J. W. A. 





Preliminary Qualifications for the 
Drawing Office. 
Editor American Machinist: 

Much has been said from time to time 
about the drawing office; but of the quali- 
fications of a mechanic or apprentice who 
wishes to enter the office little enough 
has appeared. To the average mechanic 
there seems to be an impassable barrier 
between him and the drawing office. 
Many of our young men, smart enough 
fellows, too, have not the means of know- 
ing in what particular lines to study in 
order to enter the realm of design. The 
object of this then is to give a brief out- 
line of what I would consider, from many 
years of practical experience as a de- 
signer, is necessary and desirable for any 
young man in the shop who aspires to 
become a designer of machinery. 

Arithmetic is of primary importance; 
proficiency should be had in fractions, 
decimals, percentage, proportion, square 
and cube root. 

Algebra should be studied as far as the 
solution of simple equations, and should 
embrace addition, subtraction, multiplica- 
tion, division, and a thorough comprehen- 
sion of the signs plus and minus, and a 
large drilling in problems producing 
simple equations. 

Geometry should be studied as far as 
the end of the first book of Euclid’s 
elements, not merely for itself but for the 
upbuilding of the capacity to think and 
to deduce something tangible from a 
given set of conditions. Trigonometry as 
far as the solution of plane triangles. 

The foregoing will occupy quite a littl: 
spare time, but with the aid of text books 
and the occasional assistance of a friend, 
who always comes when a young man has 
really begun to study in earnest, the very 
foundation of a good future will have 
been laid. Our aspirant is:now ready to 
study some mechanical movements, be- 
ginning, of course, with the elemental, 
levers, inclined plane, and screw. 

Strength of materials—Pulling and 
crushing and shearing and_ twisting 
strength of the metals commonly used 
may come next. Gearing should be 
studied as far as Brown & Sharpe give it 
in their book. 

During this time notice will have been 
taken of every drawing available, and our 
young man will have attended a drawing 
class, or will have drawn some at home 
and become familiar with the placing of 
views and the projection of surfaces and 
sections. 

After this it is time to ask for a chance 
at the board; but don’t forget that a 
humble spirit and an inquisitive mind will 
bring much valuable information from 
those who with matured experience and 
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good judgment can help you to become a 


good follower of a noble calling. 
ww. oF. 





Some Practical Tool Suggestions. 


Editor American Machinist: 

In the general run of repair work, 
which differs greatly from duplicate 
nianufacturing, the best of machinists will 
experience a few things that give trouble. 

I have found a few secrets in connec- 
tion with the lathe cutting off tool, and 
that on some work it wili give us a little 
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Fig. }. 
THE SPRINGING OF A STRAIGHT CUTTING-OFF 
TOOL. 


trouble if not properly set. As we all 
know, most lathes have a little play in 
the cross slide, whether compound or 
p:ain. For this reason it is best when 
possible to use a straight tool and with 
compound rest set parallel with the cross 
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Fig. 2. 


THE SPRINGING OF AN OFFSET TOOL. 


slide, as in Fig. 1. Here the tendency of 
the tool to “dig in” is in line with the 
cross slide, and, if the work is delicate the 
cperator may hold his hand under the 
back end of the cutting-off tool, slightly 
lifting the same so as to keep the spring 
or slack of the cross carriage all taken up 
until the tool is fed in to the proper 
depth. 
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It may be necessary to set the tool, as 
in Fig. 2, the compound res: being set 
parallel with lathe bed and holding a bent 
or offset tool. Here the line of spring is 
changed, as shown by the dotted line, 
causing the tool to cut heavy both on the 
pcint and on the side next to the chuck or 
the driving end of the work. In this case 
we may feed the tool so as to always 
keep a little room for springing by cutting 
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Fig. 3. 


A PLANER TOOL FOR EEYSEATING. 
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Fig. 4. 


IMPROVED PLANER TOOL FOR KEYSEATING. 


first on one side of the cut and then on 
the other side, never letting the point of 
the tool cut with its full width on the 
side next to the driving end of the 
work. 

I have noticed some discussion on the 
planer key-seating tool made in different 
ways. Some advocate the tool as in Fig. 
3 to be held in the tool post. I have 
used them myself, cutting seats twelve 
inches long in remarkably short time, but 
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Fig. 5. 


AN ADJUSTABLE ANGLE-PLATE, 


I have a better one, Fig. 4, made the same 
as a tool post and secured with a key on 
the outside. This does away with the 
tool post and projecting set screw, en- 
abling us to cut longer seats with less pro- 
jection from the apron. Pieces to be key- 
seated may be clamped to a_ universal 
angle plate, Fig. 5, and cut either taper or 
straight. Cap. 
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Diagram for Weights of Bolts and 
Nuts. 


Editor American Machinist: 

I enclose a diagram for the weights of 
wrought iron bolts and nuts, which I be- 
lieve is original, and which, perhaps, you 
might wish to add to the collection of 
diagrams that you are publishing. 

This diagram reads to 5-100 of a 
pound and to 1-16 inch in length. The 
range is sufficient for ordinary work, but 
other diagrams may be constructed giving 
greater range, or for any particular sizes. 
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have 1.10 + 1.31 = 2.41 pounds. Lay 
this off on the vertical line marked 6 
inches at point b. Draw a line through 
a and b and continue it to the right. The 
weights of all 1-inch bolts are read off 
om the verticals thus: A 1I-inch bolt with 
one nut, 67-16 inches long, weighs 2/% 
pounds. The lines for the other sizes are 
laid out in the same way. 

For cap-screws and tap-bolts the weight 
of head only should be laid off on the left 
hand vertical line, and the sum of the 
body and head as before. 

For studs, without nuts, all the lines 


WEIGHT OF WROUGHT IRON BOLTS WITH HEXAGON HEADS AND NUTS—U. S. 
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LENGTH IN INCHES FROM UNDER SIDE OF HEAD TO END OF BOLT. 


This method is also applicable for cap- 
screws, tap-bolts, studs, etc. 

The diagram is laid out as follows: 
Take, for example, a 1-inch bolt. The 
head and one nut weigh about 1.10 
pounds. Lay this off on the vertical line 
at the extreme left hand edge, at a. A 
bar 1 inch in diameter and 6 inches long 
weighs about 1.31 pounds. Add this to 
the weight of the head and nut, and we 


would start from the lower left hand 
corner. C. M. W. SmIru. 
Cambridgeport, Mass. 





Handles and Hand-Wheels on 
Lathe. 
Editor American Machinist: 
Referring to “J. W. C.’s” inquiry, in 
November 17 number, regarding tail- 
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stock spindles being fitted with hand 
wheel having a handle, I may say that 
when an apprentice an expert hand-lathe 
man working next lathe to me used his 
tailstock spindle by means of a hand 
wheel. He had a small hole drilled in 
the rim of the hand wheel and when he 
wished to use a handle slipped a loose 
handle in the hole. As the handle was 
loose there was no friction on the man’s 
hand. This device was very handy and 
efficient. Personally I prefer a hand 
wheel on a lathe or tool to a balanced 
handle. Where a handle is required for 
such purposes the amount the wheel is 
thrown out of balance is seldom very 
detrimental. On a compound slide rest 
I like a short, single-ended handle best. 
Of course each individual has his own 
fads on these points. 
James VosE. 
Manchester, England. 


[Where a handle is to be inserted in this 
manner into the rim of a hand wheel, we 
think we should prefer to make the hole 
taper, as this would permit the handle to 
be more readily inserted, and by thump- 
ing it with the hand it would go in to a 
firm seat and not be loose.—Ep.] 





A Forming Tool. 


Editor American Machinist: 

Having noticed some good ideas in the 
“American Machinist” of late in planer 
and lathe tools I submit the accompany- 
ing sketch of a forming blade holder that 
is proving its usefulness in daily service. 
The holder can be used in lathe or 
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not in use it, with the forming blades, 
occupies little room on the tool itself com- 
pared with the old style, that requires a 
forged shank with each form. 

W. H. S. 





Diagram for Finding the Dimensions 
and Performance of Impulse 
Water Wheels. 


BY ROBERT A. BRUCE. 


Given the head, to find theoretical or 
actual velocity of issue from a nozzle: 
Find the head in feet on the scale running 
from left to right along the bottom of 
diagram; then trace vertically till the top 
(or “theoretical velocity’) curve is 
reached ; from this point trace horizontally 
till the scale of velocity is reached and 
the speed of exit in feet per second can 
be read off at once. For actual velocity 
fcllow the same process but use the “ac- 
tual velocity curve” (the result is 95 per 
cent. of the theoretical velocity). 

To find the discharge from any nozzle, 
given the head: Follow vertically till the 
ordinate through the head in feet, on the 
bottom scale, cuts the “actual velocity 
curve”; from that point trace a horizontal 
line till the diagonal line (originating at 
bettom left hand corner) marked with the 
required diameter is cut; then trace ver- 
tically till the scale of discharge (pounds 
per second) is reached. This gives the 
discharge. 

To find the horse power: Trace the or- 
dinate through the given head, to the 
horse power curve, then follow horizont- 
ally till the diagonal marked with the re- 
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planer for irregular forms or for flat, 
smooth work. It is made of tool steel 
and hardened, so it has a spring temper 
at point a. The slot b allows the forming 
blade d to spring away from the work 
when working under heavy strain, thus 
avoiding chattering, even should the tool 
be set above the lathe center. The blades 
may be planed up ir long strips and cut 
off the length desired. The tongue e 
should fit slot c, and that, with two cap 
screws through f and g, will hold the 
blade in position. 

It will be readily seen that after the 
holder is made it does away with further 
forging of forming tools, and the blades 
are very convenient to handle while fil- 
ing a form in them. When the holder is 
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LATHE OR PLANER. 


quired diameter of nozzle is struck; from 
thence follow vertically downwards till 
the horse power can be read on the same 
scale as the head in feet. 

To find the diameter for any number 
of revolutions for a given head: Follow 
vertically an ordinate through the given 
head till the “actual velocity’ curve is 
struck; then follow horizontally till the 
ordinate from the required revolutions 
per minute scale is reached. The diameter 
will be between the diameters lettered on 
the sloping dotted lines immediately to 
right and left of it. 

Example. By following the firm line it 
will be seen that with a head of 440 feet 
we commence at the point A, then tracing 
vertically till E on the “actual velocity 
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curve” is reached, and from E horizont- 
ally to H, the actual velocity is read off 
as 159 feet per second. Following A E to 
F on the “theoretical velocity curve” and 
thence horizontally to G, the theoretical 
velocity is seen to be 168. 

Tracing horizontally from E to K, 
where the diagonal marked “2% inch 
diameter” is reached, and thence vertic- 
ally to M, we see that the discharge of a 
244 nozzle under 440 feet head is 274 
pounds per second. The power of this 
jet can be found by tracing from A to B, 
then horizontally to C, where the “2%- 
inch diameter” is reached, and then ver- 
tically downwards to D, where 220 horse 
power is read off. 

Suitable diameter for an impulse wheel 
having a given number of revolutions per 
minute (say 85) is found by tracing from 
A to E, then horizontally to N, where the 
vertical through P (at 85 on the revolu- 
tion scale) cuts it on the dotted diagonal 
18 feet, which gives a suitable pitch 
diameter for an impulse wheel. 

Anyone who follows out these figures 
and checks them will find the curve ac- 
curate within 1 per cent.; the-error being 
as a rule even smaller. 

Note.—The assumption is made that 
the speed of an impulse wheel should be 
50 per cent. of the speed of the jet. This 
is, of course, sometimes departed from 
for various practical reasons. 

Kent, England. 


[The actual velocity of discharge from 
well rounded nozzles under high head has, 
we believe been found to be very nearly 
100 per cent. of the theoretical. In taking 
a uniform co-efficient of .95, our con- 
tributor intends, we take it, to allow for 
an average amount of loss in the pipe 
lines, which loss the experiments on 
nozzles do not, of course, include. 
-—Ep.] 





A correspondent writes: “Why do lathe 
makers list their machines by swing and 
length of bed? The first question of a 
purchaser is ‘what will the lathe take be- 
tween centers?’”’ It seems to us that this 
point is well taken. What the buyer of 
an engine wants to know is the diameter 
of the cylinder and the length of stroke, 
because these tell him what the capacity 
ot the engine is, and the length of the 
cylinder outside is of no importance what- 
ever to him. It is much the same with 
the length of a lathe. The length of the 
bed is of absolutely no importance, ex- 
cept when the floor space to stand the 
lathe upon is being considered. What the 
buyer wants to know is the maximum 
diameter and maximum length of the 
piece that can be turned in it, and we 
think it is time that lathes were so desig- 
nated; that is, instead of saying a 20-inch 
lathe with 10-foot bed we should say a 
20-inch by 7-foot lathe, that is a lathe 
which turns 20 inches diameter-and 7 feet 
long. 
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Rate of Production of Tools Used 
Abroad. 


Our contemporary “The Engineer” has 
started a discussion on the relative merits 
ot British and American machine tools, 
and in the last issue at hand (December 
16) a correspondent who had in a pre- 
vious issue commended American tools is 
roundly abused by several others. We 
need not take part in the discussion. 
American tools are now too well known 
there to require it, but some remarks of 
Mr. R. B. Hodgson “A. M. I. M. E.” may 
bear commenting upon. They are to the 
effect that the capacities of American 
tools are very greatly overrated in state- 
ments made regarding them by builders 
and their representatives. The conclud- 
ing paragraph of his communication is as 
follows: 

“Let English machine toolmakers get 
up good showy catalogs, and let their rep- 
resentatives produce glaring figures re 
production, and they have nothing to fear, 
orly they must mind the figures are cor- 
rect, as they will be much easier to get 
at than our American friends, after the 
cat is out.” 

Anyone who puts himself forward as 
competent to discuss this matter in print 
should, we think, be familiar with the 
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reasons that have led American tool 
builders to give in many cases a rate of 
production not attainable by the same 
tools in British shops. This has been no 
fault of the tools nor of their builders, 
but of conditions that are familiar to 
those acquainted with the subject. Some 
of our builders have long been in the 
habit of stating a less rate of production 
for machines to be used abroad than for 
those to be used here, while others have 
not yet learned to do so. We venture 
the assertion, however, that the cases are 
extremely rare wherein the figures of 
production as given by an American 
manufacturer cannot be abundantly proven 
by actual use of the machines in Ameri- 
can workshops. The same thing applies 
to other machinery besides tools—shoe- 
making machinery for instance. 





The Writing of Shop Articles. 


The special mission of the “American 
Machinist” is in the wide dissemination 
of the latest and fullest information con- 
cerning shop methods and the means 
most favored and employed by the suc- 
cessful and prolific producers. We are 
continually bringing to the knowledge of 
the many what has been theretofore the 
practice of only the leading few. There 
is probably no detail of this, our work, 
more important or more contributive to 
the accomplishment of our purpose than 
the detailed descriptions continually ap- 
pearing of actual shop operations sent in 
to us by the very men by whom they are 
performed, or who at least have full dir- 
ection of them. Our information concern- 
ing shop matters is from within the shop, 
and is contributed by the men of the shop. 
We want continually more and more of 
the same kind of matter. For it we must 
always be largely dependent upon the un- 
solicited contributions of those who know 
these things. We cannot know the new 
things by intuition, nor always even reach 
a position to know of their existence 
sufficiently to ask specifically for them. 
We go for them as fast as we know of 
them, but some of the freshest and best 
must still come to us, and at times as a 
surprise, although certainly always a wel- 
come one. 

There is nothing, perhaps, more calling 
for remark in our experience with these 
shop contributions than the difference 
which appears in the writers’ facility of 
expression, or in their ability to tell in- 
telligibly and fully what they evidently 
know very clearly and completely. We 


“ne doubt fail to receive many interesting 


and valuable things from those who would 
gladly favor us because the men who 
could contribute them have had no prac- 
tice as writers, and who therefore as- 
sume that they have no abiltiy in that di- 
rection. The most frequent mistake which 
unaccustomed writers are apt to make 
is to assume, perhaps unconsciously, that 
written language must be somewhat dif- 
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ferent from that which they speak. Many 
z man who in the shop knows all the ins 
and outs of a job, and who can tell off- 
hand to any other man of the shop pie- 
cisely what to do and how to do it, and 
who would be offended at once if anyone 
should venture to hint that he couldn't, 
begins to stumble and blunder at once 
when he tries to write the very same 
thing. The trouble always is that they 
de not try to write the same thing. They 
usually try to improve their talk and ruin 
ic. All we ask for is the plain talk, and 
the difficulty is to get it. We may hope 
that somewhere in the future the phono- 
graph will come into universal use, and 
our contributions will come to us in the 
shape of phonograph cylinders, which we 
will be able to stick into a machine in 
the office and reel off the talk that will 
tell us all about it. When that day comes 
we have no doubt that we will be able to 
show even better contributions than those 
which now grace our pages. 

Now, this is distinctly meant for the 
er.couragement of those- who have some- 
thing to say and who hesitate to say it, 
and it will be much to our regret if it 
tends to the discouragement of any. In 
connection with these remarks we venture 
tu call attention to an article in our 
present issue entitled “Die Construction,” 
by Mr. George B. Painter. This article 
comes very close to our idea of what such 
an article should be. The writer has 
scmething definite to tell and he tells it 
in plain, straightforward, everyday lan- 
guage. It tells the whole story, seemingly 
not omitting any essential particular, and 
not telling anything but what properly be- 
Inngs to the job. While the article is 
not a short one, as such articles run with 
us, it could not be cut down without 
sacrificing something of value in it. Those 
who read the article must realize at once 
how easy the writing of it must have been. 
We would be glad to receive many more 
such articles, and we will be looking for 
and expecting them. 





The Working of a Foundrymen’s 
Association. 


Some time ago we noted the organiza- 
tion of foundry proprietors under the 
name of the American Foundrymen’s As- 
scciation. This. organization, as our 
readers know, has been based upon the 
satisfactory and successful working of the 
Stove Founders’ Association, and the 
prime mover in its organization was Mr. 
John A. Penton, of Detroit. An instance 
of the working of this mew society which 
came to our knowledge a few days ago 
may be of interest. 

A foundryman had gotten into trouble 
with his coremakers and serious difficulty 
was threatened. In accordance with the 
provision made for such a contingency he 
appealed for the support of the new or- 
ganization of which he was a member, 
and a committee of that organization con- 
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sisting of foundry managers and pro- 
prietors investigated the case. They found 
that this man was paying his coremakers 
less than any other member of the as- 
sociation paid for the same class of work. 
They told him so plainly; that he should 
not expect men to continue to work for 
the wages he was paying, and that it was 
his duty to raise the wages to a fair stand- 
ard. This he promptly did and willingly, 
stating that he had not known that the 
wages he was paying were uncommonly 
low, but had simply gone on hiring men 
at about what it had seemed practicable 
to induce them to work for, and supposed 
that in so doing he had been following the 
practice of his competitors. The matter 
was satisfactorily adjusted without trouble 
and we call attention to this as an in- 
stance of the exceedingly good work 
that can be done by such an association 
where there is a determination to look 
at both sides of these 
consider the rights not only of members, 
but of others as well (employees in this 
case), who are equally interested in the 
prosperity of their branch of industry, 
and which prosperity is best maintained 
by fair wages and considerate treatment. 

It is expected, and in fact it may be 
said, that the frankly avowed main object 
ot this association is to protect its mem- 
bers from the unjust demands or attacks 
of other organizations or their members. 
This it has the undoubted right to do, and 
it is safe to say that in doing it it will 
have ample support so long as it conducts 
its affairs in the broad-minded spirit 
shown by its action in the above men- 
ticned instance. 


matters and 





Rapid Transit in New York City. 

Though outside of the field which we 
aim to cover, it is of such importance and 
interest that we feel we are justified in 
noticing a recent editorial on the above 
subject which appeared in the issue for 
December 20 of our esteemed contem- 
porary “Engineering News.” 

The position taken in this editorial is 
that the change of the street car lines to 
electric traction has already, in a measure, 
and will soon radically change the con- 
ditions that have heretofore surrounded 
this problem, and in consequence it is 
held that the plan of the Rapid Transit 
Commission for a four-track road—two 
tracks for express and two for local ser- 
vice—is already outgrown. It is con- 
tended that a two-track express road only 
should be built, and that the local service, 
including the ride to and from the nearest 
express station should be performed by 
the electric service lines through the 
medium of a system of transfers. The 
writer of the editorial also considers that 
“passengers will not walk even a block 
or two and descend to an underground 
station when they can take an electric car 
on one of the surface roads at the nearest 
corner.” He further considers that were 
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the four-track road built and put in opera- 
tion “it is extremely doubtful whether 
the local lines could obtain sufficient 
traffic to pay for their operation.” 

Of the present elevated roads the Ninth 
Avenue line is the only one which 
operates an effective express train service. 
‘Lhe Sixth Avenue line has no such trains 
at all, and the Ninth Avenue line, from its 
location, draws to its express trains a 
large patronage which by right belongs to 
the Sixth Avenue line. Now, what are 
the facts regarding the relative amount 
of traffic by the express and local trains 
of the Ninth Avenue line. 
the demand for express service is not suf- 
ficient to lead to their being run at all 
during the greater portion of the day 


To begin with 


such trains being operated during only 
the rush hours morning and evening. 
It is obvious enough that the long dis- 
tance travel is that from one’s residence 
to his place of business, and such travel 
is restricted to the rush hours. The travel 
during other portions of the day is neces- 
sarily chiefly local. More striking still 
is the fact that during the rush hours 
more local than express trains are run. 
We do not know what the ratio is, but 
during the hours of most frequent express 
trains it is a common thing for two local 
trains to pass before an express comes 
along, and we have no doubt that during 
the entire express hours the number of 
local trains is more than double the num- 
ber of expresses. Moreover, of the Third, 
Sixth, and Ninth Avenue lines, the total 
raffic of the latter is much the lightest. 
In other words a line doing less business 
than either of the other two chief lines, 
and which is so situated as to draw to its 
express trains a large amount of traffic 
which belongs to one of the others, does 
not find it profitable to operate express 
trains except during a few hours of the 
day, and during those hours not more 
than one third of its trafic is express 
trafic. Under these circumstances what 
is to be thought of a plan which proposes 
to depend exclusively on express traffic? 
“Engineering News’ does not need to be 
told that the short distance traffic is the 
profitable traffic, and that the comparison 
from a financial standpoint is much more 
scrious than from the comparison of the 
number of passengers. So far from the 
short distance traffic being unprofitable, 
we believe it to be the class which can 
least afford to be dispensed with. 

The Broadway surface line has now, we 
believe the densest traffic of any street car 
line in the world. Its cars are an almost 
continuous procession, and during the 
rush hours they are already badly over- 
crowded. What is to be thought of a 
plan which proposes to add to this the 
bulk of the passengers below the City 
Hall who desire to take the underground 
trains at the City Hall station, and repeat 
the process at every station of the under- 
ground road? 

So far from 


the conditions having 
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changed they have not changed at all, ex- 
cept in degree. With increase of speed 
both short and long distance traffic have 
increased in length of haul, but the re- 
lation of the two is just what it always 
has been. The short distance traffic al- 
ways has been provided for up to the 
measure of the time, and it has been the 
long distance traffic which has always 
called for better facilities. 

The one great lesson which experience 
has taught is that there is never a lack 
of passengers for any practicable system 
of transit in New York, and the growth of 
patronage far beyond the facilities pro- 
vided has taken place again and again. 
Vhe Broadway line has created its traffic 
from the insignificant patronage of the 
old stage lines, and this in the oldest and 
most fully built section of the city. The 
Brooklyn Bridge carries many fold the 
traffic that its builders ever expected in 
their wildest dreams, and the same is true 
of the elevated roads. The Boston sub- 
way repeats the same story. Complaints 
that it was too small began to be heard 
almost before it was finished. Passengers 
in New York seem to spring from the 
very ground, and any plan which proceeds 
upon the assumption that there will be a 
lack of patronage is fundamentally short- 
sighted and cheese-paring. It is true that 
the patronage of the elevated roads has 
decreased with the provision of better 
surface facilities—though no patron of the 
road would suspect it from the crowded 
condition of the trains—and it will doubt- 
less decrease still more as those facilities 
are extended, but all experience shows 
that condition to be merely temporary. 
Five years, and probably three, will see 
the patronage of the elevated roads back 
to its old figure. 

The two-track express road proposed 
by our contemporary would, of course, 
afford an important measure of relief, 
and its comparatively small cost is of 
course very attractive, but to build it 
would nevertheless be a radical mistake, 
and we are sorry to see such a deservedly 
influential journal as “Engineering News” 


lend its support to such a scheme 





President Craft's annual report of the 
Massachusetts Institute of Technology 
was presented at the last meeting of the 
corporation. The past year has been a re- 
markable one in the financial history of 
the institute. 
ceived through bequests and gifts than in 
any previous year. Under the will of the 
late Hon. Henry L. Pierce $750,000 have 
been paid to the institute by his executors. 
This is the largest sum ever given to it 
by any one giver. In addition to this, the 
executors of the late Mrs. Julia B. H. 
James have paid over the very notable 
sum of $140,500, this being also one of the 
largest gifts ever made to the institute. 
Mr. George A. Gardner, Esq., has given 
$20,000 as a fund, the income from which 


More money has been re- 
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is to be used in the payment of salaries. 
Ten thousand dollars have come from the 
late John W. Carter, and $1,482.79 have 
been added to the large sum previously 
received from the estate of the late Mrs. 
Susan E. Dorr for the Rogers Physical 
Laboratory. Forty thousand dollars have 
come from the estate of the late Mrs. Ann 
White Dickinson, the whole sum for 
scholarship purposes. It is a fact not gen- 
erally understood that the actual expense 
of instructing students is on the average 
$330 per year, while only $200 is paid as 
tuition fees. The balance, $130, including 
interest on permanent investments, land, 
buildings, machinery, etc., has to be met 
from the past and present government 
and private benefactions. 





Questions and Answers. 


Name and address of writer must accompany every 
question. Questions must pertain to our specialties 
and be of general interest. We cannot undertake to 
answer by mail. 

(1) G. T. C., Cleveland, Ohio, writes: 
{ have a piece like the sketch to make, 
and I venture to ask what is the best way 
te get the correct angles in milling the 
triangular part. We have a Brown & 
Sharpe universal miller with the centers 
and the graduating head, but the head 
only gives the way to divide a circle into 
certain numbers of equal parts, as in 
milling taps and reamers, cutting small 
gears and such work, and it tells nothing 
about dividing by angles. You will notice 
that the angles of the triangle are all dif- 
ferent from each other. A.—We can 
hardly say what would be the best way, 
but a simple way would be like this. The 
dotted lines on the diagram are our ad- 
dition. We assume that the piece has 
been centered, squared up on the ends, 
the round part turned, and that it is 
mounted on the miller centers with the 
round part next to the dividing head and 
securely dogged so that it cannot turn in- 
dependently in either direction. It is 
then set to bring one side, say, A B, right 
for milling, and that side is actually milled 


‘ 
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degrees, and 180 — 100 = 80. So in 
turning from cutting the side B C to cut 
the side C A, the angle to be traversed 
will be 135 degrees, and to come again 
to the first position the required angle 
will be 145 degrees. The sum of these 
three angles will of course be 80 + 135 
+ 145 = 360, and these angles will be 
successively 4%, 443 and 443 -of the 
circle. Reducing these to the least com- 
mon denominator, they become 4%, #} 
and 2%, representing the portion of the 
complete circle to be traversed at each 
change. As the worm wheel in the 
dividing head of the machine referred to 
has 40 teeth, the first movement, or from 
A B to B C, will require 40 KX +$ = 8§ 
turns of the worm. The second move- 
ment from B C to C A will require 
40 X #} = 15 turns, and the last move- 
ment will be 40 xX #} = 16} turns, the 
sum of the three being, of course, 8} + 
15 + 16} = 40 or the complete rotation 
ot the worm wheel. Any circle of holes 
which is divisible by 9 may be used to get 
the fractional portion of the worm rota- 
tion. 

(2) J.McG.,St. Louis,Mo., sends the ac- 
companying sketch, which he explains as 
follows: P is a belt driving a pulley A. 
On the shaft with the pulley is a pinion B, 
in mesh with gear C, and on this shaft 
is a pinion D, meshing into gear E on a 
drum shaft, F being the drum and W a 
weight to be raised. He then asks: Are 
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A, C and E the drivers, or are the pinions 
B and D the drivers? He also asks: 
Is the following correct? The continued 
product of the power and the radii of the 

















aw 
and the platen is drawn back to make 
the next cut. Before cutting the next 
face, B C, the piece must be revolved a 
safficient distance, and to do this correctly 
is the problem. As the angle A B C is 
100 degrees it is evident that the piece 
must be turned 80 degrees to bring the 
side B C to coincide with the previous 
position of A B and ready for milling. 
The first proposition in geometry is that 
when one straight line meets another 
straight line the sum of the two adjacent 
angles equals two right angles, or 180 


drivers equals the continued product of 
the weight, the radius of the drum which 
lifts the weight and the radii of the 
pinions. A.—The pinions B and D 
would be called the drivers, and A, C 
and E would be the driven wheels. The 
statement offered of the relations of the 
driving and the driven members of the 
train is correct. Thus the unbalanced 
pull upon the belt in pounds, or the 
power X the radius of the pulley, meas- 
ured from the center of the shaft to the 
center of the belt, < the radius of the 
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pitch circle of C, or, preferably, the num- 
ber of its teeth * the radius of E, or the 
number of its teeth = the weight in 
pounds X the radius of F, measured 
from the center of the shaft to the center 
of the rope, * the radius of D, or the 
number of its teeth, & the radius of B, 
or the number of its teeth. Either the 
numbers of the teeth must be used © 
throughout the series or they must not be 
used at all. 





Obituary. 

John W. Chalfant, senior member of 
the steel manufacturing firm of Spang, 
Chalfant & Co., died at Pittsburgh, Pa., 
December 28. 


John H. Bringhurst, one of the earliest 
saw manufacturers of Philadelphia, died 
in that city, December 25, eighty-seven 
years old. His saw manufacturing busi- 
ness was the foundation of the present 
works of Henry Disston & Sons. 


Information has been received of the 
death, at Buluwayo, South Africa, No- 
vember 15, of Julius H. Pratt, of Brook- 
lyn, N.Y. Mr. Pratt is reported to have 
been killed by the bursting of a steam 
cylinder. He had been in business in 
Brooklyn for thirteen years, and he went 
to South Africa about three years ago as 
the manager of a company which had 
been arranged for the establishment of 
several ice factories in the Matabeleland 
region. 

John Brooks, general manager of the 
Aluminum Plate & Press Company, 
Plainfield, N. J., died in that city Decem- 
ber 29, sixty years old. Mr. Brooks was 
a native of Bristol, England, and came to 
the United States early in life. He was 
a Government inspector of rifles and can- 
ron at Norwich, Conn., during the civil 
war, and later he was engaged in iron in- 
dustries at Wyoming, Pa. In 1873 he 
became superintendent of the Potter Press 
Works, which position he left a year ago 
to assume that which he held at the time , 
of his death. 





Foreign Notes.—The Exhibition at 
Coolgardie. 

The British Government has extended 

an invitation to the United States to take 

part in the Western Australian Inter- 


national Mining and Industrial Exhibi- 
tion, which is to be held at Coolgardie in 
March, 1899, under the patronage of the 
Government of Western Australia. The 
opportunity afforded to American ex- 
hibitors is one of especial value and im- 
portance in view of the fact that Western 
Australia, by its rapid development, its 
great resources, and its unlimited pros- 
pects, affords exceptional openings for 
American goods. The exhibition will be 
intercolonial in its character, and will be 
attended by many visitors from the whole 
of Australasia. The location of the ex- 
hibition, at Coolgardie, gives it the com- 
mand of the leading gold fields of the 
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colony and assures the special attention of 
all who are concerned in the gold mining 
industry. The following, among other 
classes of manufacture, will find special 
scope for exhibition, and, if so desired, of 
sale, viz.: Mining, lumber and agricultural 
machinery; gold saving appliances; elec- 
tric, gas, and oil motors, and lighting ap- 
paratus; ironmongery and galvanized iron 
work, condensers and filters. The ex- 
hibition will be opened on March 21, 1899, 
and will continue open for a period of at 
least three months. 

Attention is also called to the fact that 
a provincial exposition of East Flanders 
will be held in Ghent during the summer 
of 1899, being opened June 14. There 
will be a department for foreign ex- 
hibitors. There will be exhibits in in- 
dustrial arts, life-saving apparatus, light- 
ing, heating, and ventilating apparatus, 
etc. The exposition will furnish the best 
opportunity ever offered to introduce our 
manufactures to the markets of Ghent and 
the Two Flanders, and is worthy the at- 
tention of American manufacturers and 
exporters. There is a good demand in 
Belgium for various classes of American 
manufactures and our manufacturers 
should embrace the opportunity afforded 
by the forthcoming exposition to still fur- 
ther increase the demand. hs FF 

[Regarding the above mentioned ex- 
hibition to be held at Coolgardie, Aus- 
tralia, it will be recalled that a corre- 
spondent in our issue of November 10 
states that it is to be “a local concern 
only.” The special commissioner at Lon- 
don, Mr. E. T. Scammell, informs us that 
this is a mistake and that the exhibition 
is international and will be of general in- 
terest, as stated above.—Eb.] 





Compressing Gas With the Intake 
Below Normal Atmospheric 
Pressure. 

BY FRANK RICHARDS. 

In a letter recently received from Wy- 
andotte, Mich., the writer speaks of an 
air compressor which is employed in 
compressing carbonic acid gas from an 
absolute pressure of 13.2 pounds to a 
gege pressure of 40 pounds. The low 
pressure, or partial vacuum, of 13.2 
pounds is constantly maintained where 
the gas is taken from, and consequently 
less gas is taken into the compressor 
cylinder at each stroke than would be 
taken in if the gas was under full atmos- 
pheric pressure, and the writer is desirous 
of knowing what the difference is. 

The volume of gas at constant tempera- 
ture is inversely as the absolute pressure, 
and the weight of a gas for a given vol- 
ume is directly as the absolute pressure. 
Assuming the sea-level pressure of 14.7 
pounds, and the weight of a given volume, 
say the contents of a compressor cylinder, 
at atmospheric pressure being 1, the 
weight, or quantity, comprised in the 
same volume at the absolute pressure 
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mentioned above of 13.2 pounds is 14.7: 
13.2 :: 1: .898. For any elevation above the 
sea level the atmospheric pressure of 14.7 
pounds would be somewhat less, and the 
resulting ratio would therefore be dif- 
ferent. Thus, the hight of the mercury 
column being 31 inches at sea level, at an 
elevation of only 500 feet the correspond- 
ing hight of mercury is 30.436 inches, and 
the atmospheric pressure then would be 
31 2 30.436 :: 14.7 : 14.43, and then, sub- 
stituting this for 14.7 in the first propor- 
tion we would have 14.43 : 13.2 ::1:.914 
This might be assumed, all other things 
being equal, to be the ratio of delivery if 
the air or gas were received at the lower 
pressure stated, as compared with the de- 
livery if the air was received at atmos- 
pheric pressure. 

It is very much better to settle this mat- 
ter by the testimony of an indicator card 
taken from the compressing cylinder. 
The indicator diagram must show the 
volume of air or gas at atmospheric pres- 
sure that is received, compressed and de- 
livered, no matter what may be the inlet 
pressure. 
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COMPRESSING LOW-PRESSURE GAS. 


In the indicator diagram here shown 
no attempt has been made to describe the 
curves correctly, but that will not affect 
the result. AB is the atmosphere line 
and CD the line of absolute vacuum. 
The total contents of the cylinder will be 
represented by the rectangle ae fb. Then 
no matter how low the intake pressure 
may be, as indicated by the line rs, when 
the contents have been compressed suf- 
ficiently to reach the atmospheric pres- 
sure at i, that point may be considered the 
end of the cylinder, and then the rectangle 
imno represents the contents of the 
cvlinder at atmospheric pressure. This is 
the actual volume compressed for that 
stroke, but the volume delivered must be 
less than this on account of the clearance 
at the end of the stroke. The air or gas 
in the clearance space re-expands on the 
return stroke of the piston, and the at- 
mosphere line is reached again at 0. The 
volume at atmospheric pressure com- 
pressed and delivered is to the total con- 
tents of the cylinder as imno is toaef b, 
or asto:ab. If the total length ab of 
the diagram is 4 inches, and if the length 
of fo is 3.4 inches, then the percentage 
compressed and delivered will be 4 : 3.4 :: 
tr: Bs. 

It is scarcely necessary to remark that 
the actual volume compressed and de- 
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livered must be somewhat less than thus 
shown, because the air, or gas, is heated 
somewhat, and its volume is abnormally 
increased to some extent, during its pass- 
age into the cylinder. This is true what- 
ever the admission pressure, but in the 
case of admission at pressures below that 
of the atmosphere there is also some heat- 
ing by the compression before the line i m 
is reached. “We have no means of ascer- 
taining the temperature of the air in the 
cylinder at the moment when the com- 
pression begins, so we have to let it go 
with the understanding that it is, how- 
ever, almost invariably heated by friction 
and by contact with heated surfaces dur- 
ing the admission. 

My correspondent further asks: ““What 
should be the maximum velocity of flow 
allowed in the suction pipe under the 
above conditions?” To this I can offer 
only an empirical suggestion. At lower 
pressures than that of the atmosphere we 
should also expect lower velocities to pre- 
vail, as the impelling differences of pres- 
sure at the two ends of the column may 
be assumed to be small. Probably the 
flow should not exceed 20 feet per second. 
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STATUS OF THE TOOL TRADE. 

Since the year 1893 everyone who has 
the slightest conscious interest, direct or 
indirect, in finance, trade and industry has 
constantly been feeling the pulse and 
taking: the temperature of the market in 
painful anxiety to detect signs of recovery 
from depression. For the first time at a 
year’s end in all that period such anxiety 
is no longer necessary. The business of 
the country is now in a state of prosperity 
comparable—though not in all respects 
similar—to that of 1892. 

The developments in the machine tool 
industry have been typical of the trend of 
general business. During the latter part 
of last year a distinct improvement be- 
came manifest, and the opening of this 
year furthered the revival, which bid fair 
steadily to continue. Then came the 
blowing up of the “Maine,” which put a 
damper upon orders, although, on the 
other hand, the war preparations pro- 
duced a forced draft. For a while the 
fate of the year’s trade was uncertain, but 
the speedy submission of Spain found 
business little, if at all, injured by the 
conflict. Since the practical assurance of 
peace the confidence and vigor of in- 
dustry have been remarkable. While 
there have been some reactions, season- 
able or otherwise, the tendency of the 
nachine tool market has been toward 2 
position of still greater strength. The 
prospects for the coming year are for an 
expanding domestic trade. A spirit of as- 
surance dominates all along the line—not 
only in Cincinnati, but in Philadelphia, 
Wilmington, Providence, Worcester and 
elsewhere. 
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THE GROWTH IN EXPORT TRADE. 


Since, in 1896, the machine ‘tool export 
movement shot into prominence those 
who have considered it too good to last 
have been predicting a slump. The re- 
action did not come in 1897, and it has 
not come in 1808, unless the statistics for 
the last two months shall greatly belie 
the rest of the season. The exports of 
metal-working machinery for tie ten 
months ending October were $4,742,488, 
and if the November and December totals 
prove to be as good as that for October 
the grand total for the year will pass the 
$6,000,000 mark. Complete statistics for 
1897 are not available, but our estimate 
based upon those for the latter six 
months gave a total for the year of $4,- 
000,000. It seems safe to say. that the 
metal-working machinery foreign  ship- 
ments of this year have shown an increase 
of from one-third to one-half. A falling 
off may come next year, but to look for 
it is quite an unnecessary piece of pes- 
simism. 

ADVANCING PRICES FOR TOOLS. 


One of the most notable differences be- 
tween the present period of prosperity and 
that previous to 1893 is the lowness of 
prices now ruling. The years of depres- 
sion have brought about economies re- 
sulting in decreased cost of production in 
many industries, and it is probable that 
some of the gains by these economies will 
permanently accrue to the consumer. 
There is reason to believe that hereafter 
business will be conducted upon a lower 
price basis than formerly. The grand 
pre-eminence of the United States as an 
exporting nation in competition with 
those of Europe will tend to suppress the 
rise of prices. From one point of view, 
the present abundance of capital evid- 
enced by declining rates of interest ought 
tu have the contrary effect, but it is not 
certain that this viewpoint is the right 
one. Whether or not prices, generally, 
do ever return to the ’92 basis those for 
machine tools are steadily moving in that 
direction. One optimistic seller told us 
to-day that he expected them to attain it. 
Statements are constantly being made 
that this or that concern has advanced 
figures. We have just heard of one such, 
a Worcester company which has made an 
increase of about 5 per cent. Those who 
have occasion to buy machine tools may 
find it to their advantage to place their 
orders as speedily as possible. 


LETTERS FROM MACHINE TOOL MANUFAC- 


TURERS. 

Without attempting to cover the list 
even of important machine tool builders 
we have requested, by letter, the views 
upon the market of a few manufacturers, 
and have up to the time of going to press 
received the following replies. It will be 
noticed that all of them record activity. 

From the Brown & Sharpe Manufac- 
turing Company, Providence, R. I.: “The 
amount of machine tools sold during 1898 
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has been larger than during 1897. A 
portion of our product has been exported 
to European countries. The number of 
hands employed January I was_ 1,400, 
which was increased to 1,546 by the first 
ot July, and at’ this writing 1,684 are on 
the pay list. The works have run ten 
hours per day during the year. Twenty- 
five old machine tools have been taken out 
and 138 new ones added since January I, 
1898. We think that there has been an 
improvement in business during the year 
past and there is better feeling all through 
the business world, so that a further im- 
provement may be expected in the coming 
year.” 

From the Newton Machine Tool 
Works, Inc., Philadelphia, Pa.: “We con- 
sider the outlook for the machine tool 
trade as exceptionally good. The past 
year has been one of the best years we 
have ever had and better than any year 
since 1892. The trade of 1898 has been 
with us ahead of 1897. The outlook for 
the export trade of 1899 we consider will 
be exceptionally good and better than 
that of 1898. We are running a larger 
force in our shop now than we have ever 
had, and would say that the prices of tools 
are advancing.” 

From the Hilles & Jones Company, 
Wilmington, Del.: “During the past year 
we have been quite well employed both on 
heavy and light work, and the prospect 
seems good for a continuation of business. 
We have during the year gotten up a 
considerable number of special tools for 
various purposes, among them machines 
for the rapid handling of light plates and 
shapes. The demand for these has come 
largely from the torpedo-boat industry, 
which is a new thing for this country and 
requires quick, smart little tools to get 
it out in good shape. In fact, we think 
the torpedo-boat and yacht builders on 
the other side are not very well equipped 
with such tools because we are now send- 
ing to one of the largest of these concerns 
two or three of our special tools of this 
character. We have also furnished a lot 
of our heavier machine tools to shipyards 
doing the heavy work, bridge builders, 
beiler shops, etc., both throughout the 
United States and foreign countries. We 
are contemplating some material improve- 
ments in our ,!ant in the near future and 
expect to be able to meet the demands 
upon our facilities with promptness and 
the highest character of machine tools in 
our special lines.” 

From the Powell Planer Company, 
Worcester, Mass.: “The outlook for trade 
for metal planing machines, which is our 
particular branch of the machine tool 
business, is quite encouraging both for 
export and domestic trade. Our export 
business for 1898 is about the same as that 
of 1897. The domestic trade in our line 
is a little better.for 1898 than it was dur- 
ing the year of 1897. We cannot tell the 
ciass of trade that are buying our goods 
in foreign countries for the reason we 


results; 
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sell direct to foreign dealers in machine 
tools. The concerns to which we have 
sold planers in the United States during 
this year seem to be all kinds of indus- 
tries, except manufacturers of cotton and 
woollen machinery. Our prices are in 
advance of the prices a year ago. Our 
business has demanded that we run full 
force and full time during the year. We 
have orders booked ahead for the next 
nine months.” 

From Flather & Co., Nashua, N. H.: 
“Our business for the year 1808 has been 
the largest in our history and we have 
been compelled to refuse several large 
orders for tools. We have made exten- 
sions to our buildings and are putting in 
a number of new tools and hope in the 
near future to greatly increase our output. 
We employ in all our departments about 
200 men ten hours per day, and shall 
gradually increase our force. About two- 
thirds of the tools manufactured this year 
have been for export. For 1899 we think 
the home trade will greatly increase, and 
perhaps the foreign trade may show some 
falling off. The demand for England is 
not as good as it was, but in other Euro- 
pean countries it is still at the flood tide. 
The demand both for the home and 
foreign trade has been for larger tools 
than for several years past.” 

From the Jones & Lamson Machine 
Company, Springfield, Vt.: ‘‘While the 
year just closing has not witnessed any 
great change in our plant in the way of 
extension, yet we have been giving special 
attention during the year to the improve- 
ment of shop methods, and put in more 
than the usual number of new tools, re- 
sulting in giving us double the output of 
the previous year, our sales being fully 
twice those of 1897, and the largest for 
any one year in our existence. Our home 
trade has been exceedingly good during 
the entire year. We have shown marked 
increase in sales to navy yards and other 
Government work; also a decided advance 
has been made in the introduction of our 
flat turret lathe in ammunition shops. Our 
foreign business has more than kept pace 
with the home trade; the establishment 
at the first of the year of an English 
branch has shown extremely satisfactory 
while the sale of ovr German 
built lathes is the largest for any one year 
since we began to manufacture them in 
that country. Our automatic die depart- 
ment has shown a steady gain in the 
year’s work, a special effort having been 
made by our selling department to intro- 
duce this tool at home and abroad. As to 
the price of our goods, there has been 
ne change, as our policy is to give each 
year increasingly more for the same 
money, rather than give the same goods 
for less money. We have been running 
140 men 10 hours a day, 6 days in a week, 
and look forward to an increasing busi- 
ness for 1899. This we do not expect 
from any one class of our customers, but 
see unmistakable signs of a healthy de- 
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mand in nearly all of the different in- 
dvustries that can use our lathes to advan- 


tage.” 
From the Betts Machine Company, 
Wilmington, Del.: “Our sales for the 


year 1808 are larger than for any pre- 
vious year in the history of the establish- 
ment, and this, too, in spite of the very 
low prices prevailing for most of the 
year. Our trade is probably about equally 
divided between home and export. The 
outlook for 1899 is very bright. Prices 
have been very low, but are slowly ad- 
vancing. We are running over 200 men, 
some of them double turn. The kind of 
tools for which we have the greatest de- 
mand are planers, vertical boring mills, 
horizontal boring machines, and slotters.” 

From the Draper Machine Tool Com- 
pany, Worcester, Mass.: “Our business 
for 1898 has doubled that of 1897, both 
domestic and foreign, home trade having 
increased in a greater proportion. The 
year 1808 closes with a great deal of ac- 
tivity, and prospects with us, although we 
have lately advanced our prices, are more 
than encouraging for next year. The 
home orders which we are receiving come 
from all classes of trade except the 
woolen. There is more demand at the 
present time for large tools, although we 
are very busy on small sizes. We are 
running 125 men on full time.” 

From The Billings & Spencer Company, 
Hartford, Conn.: “In regard to our 
foreign trade, we have experienced a 
larger demand during 1898 than ever be- 
fore, with prospects of further increase 
for the coming year. This applies par- 
ticularly to such machinery as we manu- 
facture and to tools and drop forgings for 
bicycle work. Domestic trade has not 
been all that we could have wished for 


1898, but the prospects are very en- 
couraging for the coming year. We have 
within a few days received substantial 


orders which leads us to think that 1899 
will be a year of good business. We are 
at present running a larger force than 
ever before, aggregating a'out 260 to 275 
men. We are running ine entire works 
ten hours per day, a portion thirteen 
hours and another portion twenty-four 
hours.” 


MISCELLANEOUS. 


The New York Auto-Truck Company, 
capital $1,000,000, has just been incor- 
porated, and will do a coal-hauling and 
eventually a general trucking, snow re- 


moving, etc. business with vehicles driven . 


by compressed air motors of the Hoadley- 
Knight system. The motive machinery 
and compressors will be constructed by 
the American Wheelock Engine Com- 
pany, Worcester, Mass., and the new In- 
ternational Air Power Company which is 
being organized in New Jersey, and of 
which Mr. Joseph Leiter is president. The 
plant of the Rhode Island Locomotive 
Works is commonly understood to have 
been purchased by Mr. Leiter to be put 
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in operation for this purpose in sixty 
days. He is said to have interested the 
Rothschilds and other capitalists in the in- 
troduction of compressed air automobiles 
in London, Paris and Berlin. The New 
York Auto-Truck Company intends to 
erect a $250,000 plant to carry on its 
operations. We hope for the sake of deli- 
cate sensibilities that if “auto-trucks” be- 
come common some better designation 
may be found for them than that mongrel 
term. 

The Michigan Lake Superior Power 
Company will, until March 1, 1899, receive 
tenders for the construction and installa- 
tion of turbines aggregating 45,200 horse 
power on 16-foot head. 


The Chicago “Record” is responsible 


for a report that a syndicate of Europeans 
represented by Carl and Adolph Man- 
nesmann, in conjunction respectively 
with the Federal Steel Company and 
the Pullman Palace Car Company, will 


erect at South Chicago a plant for 
the manufacture of steel shells and 
projectiies by a new process, and one 


at Kensington, Ill., for the production of 
patent hollow steel car axles. The Man- 
nesmanns and Federal Steel Company 
are, it is said, to manufacture $3,000,000 
worth of projectiles for the United States 
Government. The “Record” states 
that Count de Jotemps, of Paris, president 
cf the American General Agency, has 
ordered of the Fisher Equipment Com- 
pany, of Chicago, $5,000,000 worth of 
electric carriages to be delivered over a 
period of ten years! 


also 


WITH THE BIG ELECTRICS. 

The South American General Electric 
Supply Company, of Schenectady, has 
been incorporated to deal in electrical ap- 
paratus and mechanical devices in South 
America. An official of the General Elec- 
tric Company states that the object of this 
new concern is to act as an instrument 
through which the General Electric will 
exercise more direct control over its 
Spanish-American business than under 
the present system. A bid of the General 
Electric Company to furnish a power 
plant for the rope-walk manufactory, Bos- 
ton Navy Yard, has been accepted. It 
was $65,725. 

The Westinghouse Electric & Manu- 
facturing Company has recently booked 
orders for eight generators and several 
hundred motors for street railways in the 
following English towns: Hull, Halifax, 
Bradford, Norwich, Coventry, Plymouth. 
That company has lately filled an order 
for a large amount of supplies for a street 
railway in Corea. 

CHICAGO MACHINERY MARKET. 

Excelsior-like, the machinery trade is 
directing its gaze to the future rather 
than to the present or to the past. The 
old year has almost ended and the new 
has almost begun. Trade has not yet 
assumed a definitive character, but every- 


body is cheerful. The outlook looms up 
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big as a mountain, and preparations are 
made accordingly. 

December among the ma- 
chinery supply men has had the typical 
characteristic of dullness, as compared 
with other months, but there has been this 
distinction—local houses which carry 
large stocks of supplies and do what may 
be termed a retail trade have found their 
December footings to be about equal to 
November. This trade represented the 
urgent needs of factories and indicates an 
unchecked consumption. Manufacturers 
and their representatives, on the con- 
trary, whose trade is partially for future 
wants, noticed the decrease of December 
trade quite appreciably. But among De- 
cembers the month was in many cases a 
record breaker. All sellers agree that the 
year 1899 offers more by way of en- 
couragement than any of its recent pre- 
decessors. One enthusiastic agent says 
the outlook is better than it has been in 
ten years. 

Some promising deals are under way 
for the equipment of plants with new 
power transmission outfits. Inquiry for 
pulleys, shafting, etc. is brisk. The wood- 
working interests of the Northwest are 
among the best inquirers for this line of 
goods, and from the indications a number 
of new factories will be in operation this 
year. Specifications are coming in freely, 
and supply houses are considering them. 

Belting .was quiet during the month. It 
is among the last supplies to be ordered, 
and the inventory month did compara- 
tively little for it. Emery wheel trade also 
was moderate last month. 

The foreign trade from this vicinity is 
increasing steadily and permeates all lines 
of machines and machine supplies. Prices 
are slightly upward in tendency. One 
maker of an established reputation says 
there is an overwhelming business in 
sight for him if he shades prices, say 5 
per cent., a proposition which he respect- 
fully declines, for the trend is upward. 
In the markets for iron and last 
week the activity was remarkable, and all 
kinds of iron and steel material advanced. 
Foundries, mills and factories are buying 
to an unprecedented extent. In this un- 
wonted activity there is abundant promise 
for machinery. 

Chas. H. Besly & Co. report their 1898 
trade better than for many years. About 
25 per cent. of the business is foreign and 


business 


steel 


it is steadily increasing. 

A peculiarity of the trade of the Arm- 
strong Bros. Tool Company for December 
was the inquiries and sales from a large 
number of mechanical schools in this and 
foreign countries. Previous transactions 
of the kind were not uncommon, but last 
month they were bunched. 

The Chicago Belting Company during 
1898 increased their trade 25 per cent. 
over 1897. Foreign trade was exception- 
ally good. 

PITTSBURGH REPORT 


The industrial situation in the Pitts- 
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burgh district for the end of the year 
makes a remarkable showing compared 
with the beginning. Plants of all kinds 
are running with full force and at full 
time, and orders are booked that will keep 
men and machinery employed for some 
months to come. The furnace capacity is 
up to its limit, the production reaching 
about 60,000 tons weekly. This amount 
«loes not meet the demands of the market 
and in many cases large purchases are 
being made from Valley manufacturers 
weekly. In the raw iron market the main 
feature noticed during the last few weeks 
has been the advance in prices, especially 
in Bessemer pig, the price going up from 
$io.50 to $10.85 and $11. In other lines 
the advance has been gradual. 

In the machinery lines there have been 
many contracts placed within the past 
month, and they have brought the market 
into very good shape. The plants of the 
Mesta Machine Company, which are to be 
located at Homestead; the new steel car 
department of the Carnegie Steel Com- 
pany, and the new plant of the Wilson- 
Snyder Manufacturing Company, which 
is to be erected near Pittsburgh, will serve 
to keep prospective sellers of machinery 
on the jump for some little time. The U. 
Baird Machinery Company of this city 
has been quite active in filling orders for 
machinery for Government use. 

Probably the busiest concern in this 
region at the present time is the Westing- 
house Electric & Manufacturing Com- 
pany, at East Pittsburgh. This plant is 
running to full capacity and has not the 
room to take care of all its orders. It is 
understood that the capital stock of the 
company is to be increased about $1,500,- 
ooo in order that many improvements to 
the works may be carried through. The 
Westinghouse Machine Company has be- 
gun making large additions to its plant in 
order to keep abreast with the orders. In 
fact the entire Westinghouse interests are 
pretty well filled with contracts. 

Mill supply agents are busy but could 
stand more orders. Prices in this line 
are being shaded in many cases in order 
to bring in business. The Pittsburgh ter- 
ritory is well filled with this class of 
dealers, and when any large contract for 
supplies comes up there is quite a 
scramble for the orders. 7 

The Mackintosh-Hemphilf Company of 
this city has almost completed two en- 
gines of the direct driving type to be de- 
livered to the Lorain Steel Company, at 
Lorain, O., and to the Carnegie Steel 
Company of this city. Each engine will 
‘be about 10,000 horse-power, having a 
maximum speed of 200 revolutions a 
minute. These engines are designed to 
take the place of engines employing gear 
wheels and countershaft to connect with 
the mill crib. The engines to be placed 
in the plant of the Alcania Tin & Terne 
Plate Company, at Avonmore, Pa., are 
second-hand ones bought of the Baltimore 





Traction Company, Baltimore, Md. These 
ergines have only been used for a short 
time and are in good shape. 


Quotations, 
New York, Tuesday, Jan. 3. 

Iron—American pig, tidewater delive 
No. 1 foundry, Northern....$12 00 
No. 2 apepeey, Northern.... 11 
No. 2 = Northern....... 

Gray forge, Northern ° 

No. 1 foundry, Southern.... 

No. 2 foundry, Southern.... 

No. 3 foundry, Southern.... 

No. 1 soft, Southern 

No. 2 soft, Southern 

Foundry, forge, Southern... 2 0 

The highest figures above quoted on Nos. 1 
and 2, foundry, and 2 plain, Northern, are the 
wininium prices asked by a leading firm. 

Bar Iron—Base—Mill price, in carloads, on 
dock : Common, 1.09 @ 1.12%c.: refined, 1.15 
@ 1.25c. Store prices: Common, 1.35 @ 1.40c. ; 
refined, 1.40 @ 1.50¢c. 

Tool Steel—Base Sizes—Standard quality, 
6 @ 7c., with lower prices on some brands; 
extra grades, 11 @ 12c.; special grades, 16c. 
apd upward. 

Machinery Steel—Ordinary brands, from 
store, in smal! lots, 1.50 @ 1.55c. 

Cola Rolled Steel Shafting—Base sizes, 
from store in small lots, 2.25c. and upward. 

Copper—Carload lots, Lake Superior ingot, 
13% @ 13%c.; electrolytic, 131, @ 13\%c.; 
casting copper. 12% @ 13%c. 

Pig Lead—Carload lots, 3.90 @ 3.92%c., 
f. o. b. New York. 

Pig Tin—For 5 and 10 ton lots, 19%c., up- 
ward, f. o. b. 

Spelter—l earload lots, 5.00 @ 5.10c., 
New York delivery. 

Antimony—lIn cask lots, 8.70 @ 9.25c., ac- 
cording to brand. 

Lard Oil—Prime city, present make, the 
leading brand quoted at 46 @ 47c., in whole- 
sale lots. Some brands may be obtainable at 
1 @ 2c. less. 


Business Specials. 


Gear wheels, gear cutting, Grant; see p. 24. 


Forming Lathes. Mer. Machine Tool Co., 
Meriden, Conn. 

Selden Packing for stuffing box, with or 
without rubber core. Randolph Brandt, 38 
Cortlandt st., New York. 

For Sale—7 vols. London Engineering, 5 
vols in good cloth binding: also several vols. 
Mechanics (New York). A. E. Leavitt, Ver 
non, Indiana. 

For saie or Rent—Foundry and machine 
shop with additional land, in good condition 
and well equipped for medium heavy work: 
capacity of foundry 7 tons per day; located 
on railroad within eight miles of New York; 
terms easy. Call or address J. F. Sweasy, 26 
Nassau street, New York. 

Complete set American Machinists, 1877 
to 1898, for sale; first 18 vols. bound in 
morocco, uniform in style (binding alone cost 
$4.75 per vol.) ; 1896 vol. 19 in cloth; 1897 
vol. 20 includes advertising, and is in leather; 
19 volumes have name of private individual 
on side; will sell the twenty volumes com- 
plete for $100. Address Volumes, care AMER- 
ICAN MACHINIST. 

NOTICE IS HEREBY GIVEN that the an- 
nual meeting of the stockholders of the Amer- 
ican Machinist Press will be held at the offices 
of the am ee at No. 218 Williain street, in 
the borough of Manhattan, City of New York, 
on Monday, the 9th day of Janua’ y 1899, at 
12 o’clock noon, for the election or directors 
and the transaction of such other business as 

properly come before the meeting. 
w York, December 20, 1898. 
CARL A. HANSMANN, Secretary. 


Wants. 


Situations and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The cash and copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


Mechanical draftsman, shop and drawing- 
room experience, desires to change. Box 16, 
AMERICAN MACHINIST. 


Tool die maker, up in modern tools and 

















dies, experimental work; Al (capable). Box 
17, AMERICAN MACHINIST. 

Wanted—Situation by reliable all round 
steel and iron forger; best references. Box 
18, AMERICAN MACHINIST. 

Foreman of mach. shop, 15 years’ exp., 5 
ears foreman, wants position; reference. 
ox 2, AMBRICAN MACHINIST. 

Wanted—Position as foreman patternmak- 

er, by a man 40 years; 20 years’ exp. ; best of 
references. Box 9, AMERICAN MACHINIST. 


Mfg. or capitalist; new gas engine; no 
gears ; simple, cheaply made; on royalty, with 
position as draftsman. Automatic Gas En- 
gine, Grand Rapids, Mich. 


Mechanical draftsman, first-class machinist 
and tech. graduate, wishes a position in draw- 
ing room; sgeaks English, French and Ger- 
man. Box 13, AMERICAN MACHINIST. 


A Jones & Lamson flat turret lathe hand 
wishes to make change; desires steady posi- 
tion; is a hustler; is competent to take 
charge. Box 3, AMERICAN MACHINIST. 


Wanted—aA position to take charge of a 
factory, by a man who thoroughly under- 
stands the tinware and enameling business ; 
can furnish best of refs. Box 12, AM. MAcH. 


A tech. age ee good mechanical and ex- 
ecutive ability, experienced in selling, —— 
ing & superintending, desires change; wishes 
a position as asst. super. or manager. Ad- 
dress Box 5, AMBRICAN MACHINIST. 


Mech. engineer, 18 years’ thorough exp. 
with best gas engine builders, desires position 
with responsible concern in this line; experi- 
enced and successful designer; best ref. Ad- 
dress Box 7, AMERICAN MACHINIST. 


A practical, active, inventive and up-to-date 
mechanic with 20 years’ exp. mach. building, 
cocnaas, and mfg. of all classes, wants 
change; thorough, systematic manager, supt. 
or foreman. Box 175, AMBRICAN MACHINIST. 


Experienced brass foundry foreman, desir- 
ous of —s a change after January 1, 
would like to hear from parties requiring the 
services of an up-to-date hustler; first-class 
references furnished if desired. Box 181, 
AMERICAN MACHINIST. 





Help Wanted. 


Wanted—Draftsman ; advise age, exp., refs. 
and salary expected. Ad. Box 15, AM. MAcH. 


Wanted—By a Western company a drafts- 
man who has had exp. on air compressors. 
Box 174, AMPRICAN MACHINIST. 


First-class designer of heavy power-trans- 
mitting and hydraulic machinery wanted by 
large mfg. company. Ad. Box 11, Am. MACH. 


Wanted—Competent salesman for machine 
tools ; to the right party a permanent position 
is open: state ex. and pay expected. Address 
P. O. Box 12, Cincinnati, Ohio. 


Wanted—Foreman machinist over 75 to 
100 men; must be an active, enterprising 
young man with practical exp. in hoisting en- 
gine and gen. mach. mfg. Box 8, AM. MACH, 


Wanted—By large concern near Chicago, 
an exp. draftsman on gas — and general 
mach. work; state exp. and pay expected. 
Address Box 14, AMERICAN MACHINIST. 


Wanted—yYoung mech. eng. of exp. to take 
charge of power and const. depts. in large 
a Pe state ref., exp. and salary ex- 

cted. Address Kodak Park Works, Eastman 
sodak Co., Rochester, N. Y. 


Wanted—A practical mech., with at least 
$5,000, to buy stock in an established mach. 
shop and foundry doing a good business and 
capable of being doubled; the man must be 
competent to act as general super. of the con- 
cern. Pennsylvania, AMERICAN MACHINIST. 


Wanted—A first-class foreman machinist to 
take charge of a large plant in Paterson, N. J., 
and keep it in good repair with a few help- 
ers; please state exp. and salary expected. 
Address Box 4, AMERICAN MACHINIST. 


Wanted—Man to fill position as Director of 
the Technological Department of the New 
York State formatory ; ey eS candi- 
dates should apply at once to Sec. Civil Ser- 
vice Commission, Albany, N. Y., for full in- 
formation as to qualifications, salary, date of 
examinations. 


OIL FILTERS 


THE BURT MFG. CO., Akron, 0., U. S. A. 








